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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 
RESEARCH MEMORANDUM 

WING LOADS AND LOAD DISTRIBUTIONS THROUGHOUT THE LIFT 
RANGE OF THE DOUGLAS X-3 RESEARCH AIRPLANE 
AT TRANSONIC SPEEDS 

By Earl R. Keener and Gareth. H. Jordan 
SUMMARY 


Wing loads and load distributions were obtained by differential- 
pressure measurements between the upper and lower surfaces of the left 
wing of the Douglas X-3 research airplane to deter m ine the effects of 
angle of attack and Mach number on the wing characteristics at transonic 
Mach numbers. The wing has an aspect ratio of 3*09 and a modified 4.5- 
percent-thick hexagonal section. Data cover the range from near-zero 
lift to maxi mum lift and from a Mach number of O. 7 I to a Mach number 

of 1 . 15 . 

The chordwise load distributions and the wing-section aerodynamic 
characteristics were similar at each wing station. A large load developed 
at the leading edge resulting from the relatively sharp leading edge. At 
Mach numbers below 0.9 separation of the flow from the leading edge 
resulted in a loss in leading -edge load and a low maximum lift. The maxi- 
mum normal -force coefficient of the wing panel was 0.66 at a Mach number 
of 0.71 compared to 1.2 at supersonic Mach numbers. Spanwise load distri- 
butions were . essentially elliptical throughout the lift and Mach number 
range tested. Values of normal -force -curve slope ranged from O.O 76 per 
degree at a Mach number of 0 . 7 I to 0.116 per degree at a Mach number of 
1.0. Variation of pitching moment with lift was unstable at the lower 
Mach numbers, becoming increasingly stable above a Mach number of about 
0.9. The chordwise location of the center of pressure varied with angle 
of attack between 15 - and 30 -percent chord at subsonic Mach numbers and 
between 31- and 37 -percent chord at supersonic Mach numbers. The span- 
wise location of the center of pressure was relatively constant with lift 
and Mach number at about 42 percent of the panel span. The flight results 
are In good agreement with wind-tunnel results at Mach numbers below 0.90 
and in fair agreement at Mach numbers of 0.90 and 0.92. 

Deflecting the leading-edge flap about 7° over a Mach number range 
of 0.71 to 0.80 increased the maxi mum normal -force coefficient about 0.06 
and moved the center of pressure rearward at the lower angles of attack 
and slightly forward at the higher angles of attack. No change occurred 
in the spanwise location of the center of pressure. 
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INTRODUCTION 


Flight tests of the Douglas X-3 research airplane have been con- 
ducted at the NACA High-Speed Flight Station at Edwards, Calif., to 
explore the subsonic and low supersonic Mach number range with a thin- 
winged airplane designed for supersonic speeds. As a part of the flight 
test program wing loads and load distributions were obtained to contrib- 
ute some general aerodynamic data on this supersonic design. The data 
were obtained by differential -pressure measurements between the upper and 
lower surfaces of the left wing. 

This paper presents an analysis of the effects of angle of attack 
and Mach number on the wing loads and the chordwise and spanwise load 
distributions over a Mach number range of O. 7 I to 1 . 15 . The data cover 
the normal range of angle of attack and Mach number of the airplane. 

Also included are the preliminary results of the effect of deflecting 
the leading -edge flap about 7 0 at M 0.71* 0 . 76 , and 0.80 throughout 
the lift range. 

Reference 1 presents some preliminary pressure distributions over 
the upper and lower surfaces at a midsemispan station of the wing through 
an angle -of -attack range at Mach numbers of about 0.6l, 0 . 78 , 0.9b , 
and 1 . 10 . 


SYMBOLS 


A aspect ratio, b^/S 

b /2 wing semispan 

b '/2 wing-panel span, spanwise distance from first row of orifices 

( 0 . 301 b/ 2 ) to wing tip, ft 

Cjj' wing-panel normal-force coefficient, I c n —— — d ~ r ~ 

JO c av b 

Cjt airplane normal -force coefficient, Wn/qS 

ii 


ratio of normal force of wing to total airplane normal 
force 


c N '(sys) 

C N A 
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C T3* 


wing -panel "bending -moment coefficient about 0 b'/2, 
^ „ c 2y ' „ 2y ' 


n rp 1.1 
JO c av ° 


Cm’ 


wing-panel pitching -moment coefficient about 0.25c, 
Pi 


av 


c m’ \7TT 


av 


2 y 1 


p. - p 

differential pressure coefficient, — — 

q. 


c 
c 1 


local wing chord parallel to plane of symmetry, ft 

mean aerodynamic chord of wing panel, 

Pb'/2 

2/s> J c 2 dy', ft 


av 


average chord of wing panel, ft 


-m 


section pitching -moment coefficient about 0.25c, 


£ Cpi 0 - 2 ? - S> 


-m 


section pitching -moment coefficient about line perpendicular 
to longitudinal axis of airplane , passing through O.25C, 
c m + 0.50(1 - c'/c)c n 


°m 


1 1 ? 


c ' 


av, 


section pitching-moment parameter 


'n 


section normal -force coefficient, j Cp d ^ 


c n-l~ 

g 
k 


av. 


section normal-load parameter 


acceleration due to gravity, ft/sec^ 

ratio of experimental lift-curve slope to theoretical value 
of 2 ot/p, both taken at the same Mach number 
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M free -stream Mach number 

n normal -load factor, g units 

Pj local static pressure on lower wing surface, lb/sq ft 

p u local static pressure on upper wing surface, lb/sq ft 

q free-stream dynamic pressixre, lb/sq ft 

5 total wing area, including area projected through fuselage, 

sq ft 

S'/2 area of wing panel (outboard of 0 b'/2), sq ft 

W airplane weight, lb 

x chordwise distance rearward of leading edge of local chord, ft 

x C p chordwise location of center of pressure of wing section, 

(0.25 - Pm/cn)100, percent c 

x' C p chordwise location of center of pressure of wing panel from 

leading edge of 5’, (0.25 - C m ’/Cjf ’ )100, percent c’ 

y’ spanwise distance outboard of 0b'/2, ft 

y' spanwise location of center of pressure of wing panel, 

^ (Cfc 1 /Cy 1 ) 100 , percent b 1 /2 

a measured airplane angle of attack, deg 

p compressibility parameter, \/l - M 2 

8 a left aileron position, deg 

L 

8^ leading-edge flap position, deg 


DESCRIPTION OF AIRPLANE AND WING PANEL 


Photographs of the airplane are shown In figure 1, and a three -view 
drawing presenting the overall dimensions is shown in figure 2. The physi- 
cal characteristics of the airplane and wing panel are given In table I. 
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The wing has an aspect ratio of 3 . 09 , a taper ratio of 0.39; and 
zero incidence, dihedral, and twist. A line through 75-percent local 
chords is perpendicular to the plane of symmetry. The wing section is 
a 4 , 5-per cent -thick modified hexagonal airfoil with vertices at 30 - and 
70 -percent chord. Modifications to the airfoil consisted of a 188 -inch, 
radius at 30 - and 70 -percent chord and a small radius at the leading 
and trailing edges as shown in table II. 

A drawing of the wing is shown in figure 3 . The wing panel consists 
of the portion of the left wing outboard of the first streamwise row of 
orifices (0.301b/2). All the wing-panel coefficients are based on the 
geometric properties of the wing panel included in table I. The leading- 
edge flap has a constant streamwise chord of 12.5 inches and extends from 
the wing root to the wing tip. Geometric properties of the leading-edge 
flap are also included in table I. Two control-actuator fairings are 
located on the bottom surface of each wing as shown in figures 2 and 3 * 


INSTRIMENTATION AND ACCURACY 


Standard NACA film -recording instruments were used to record the 
wing differential pressures, indicated free -stream static and dynamic 
pressures, normal acceleration, angle of attack, angle of sideslip, 
aileron position, leading-edge flap position, and rolling and pitching 
angular velocities and accelerations. All instruments were correlated 
by a common timer. 

A pitot-static tube with an NACA type A - 6 total -pressure head 
(ref. 2 ) was mounted on a nose boom and the static-pressure error was 
determined in flight. The total estimated error in Mach number is within 
+0.01. Angle of attack and angle of sideslip were measured by vanes 
mounted on the nose boom. The angle of attack indicated by the recorder 
is presented in this paper and was measured with respect to the fuselage 
reference plane. 

Flush-type static -pressure orifices installed in the left wing were 
arranged in five streamwise rows. The ordinates of the airfoil section 
at each row of orifices are given in table H. The chordwise locations 
of the orifices are given in table III. Figure 3 shows the spanwise 
locations of the five rows of orifices. 

The orifices were connected by tubing through the wing to the manom- 
eters in the Instrument compartment. Lag in the pressure -recording system 
was determined by the method for photographic instruments presented in 
reference 3 and was checked in flight by comparing abrupt and gradual 
maneuvers . The lag was found to be negligible for the data presented in 
this paper; therefore, no lag corrections were applied to the data. 
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Accuracies of other pertinent recorded quantities are : 


Differential -pressure measurements, p^ - p^, lb/sq ft ±7 

Normal load factor . . ±0-05 

6 a L > ±0*2 


These accuracies resulted in the following estimated probable accu- 
racy in some of the coefficients for the Mach number range of 0.70 to 1 . 15 : 


Op • 

c n • 

^ * 
C N A 

c n’ 


± 0.02 

± 0.03 

± 0.01 

± 0.02 

to.oA 


Cm' 


± 0.02 


TESTS 


The data presented were obtained from pull-ups and wind-tip turns at 
Mach numbers from 0.71 to 1.15 at an altitude of about 30,000 feet. 
Reynolds number based on the mean aerodynamic chord of the wing varied 

between 1 6 x 10 ^ and 26 x 10 ^. 


DATA REDUCTION AND PRESENTATION 


Automatic data reduction equipment, utilizing a card punch and a 
card program calculator, was used to obtain pressure coefficients from 
the data recorded on film. The calculator also performed the chordwise 
and spanwise integrations to obtain the normal -force and pitching -moment 
coefficients . The numerical integration was accomplished by means of 
parabolic arc approximations to the pressure functions . Comparison of 
numerical integrations with mechanical integrations of hand-faired pres- 
sure distributions gave excellent agreement. 

The pressure coefficients and aerodynamic characteristics obtained 
from the wing differential pressure measurements are presented in tables IV 
to XIV for the approximate Mach numbers of 0 . 71 , O. 77 , 0 . 83 , 0.88, 0.90, 
0.92, O. 96 , 0.99, 1.01, 1.10, a n d 1.15* The maneuvers at Mach numbers of 
1.10 and 1.15 experienced a decrease in Mach number of about 0.06 from the 
given Mach number as the angle of attack increased. The data for the 
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other Mach numbers are within ±0.01 of the approximate given Mach number, 
except for M «* 0.71 and O.83 which are within ±0.02 of the given Mach 
number. Data for a flap deflection of about 7° &t Mach numbers of about 
0.71, O.76, and 0.80 are tabulated in tables XV to XVII. 


RESULTS AND DISCUSSION 


Chordwise Load Distribution 

Representative chordwise load distributions selected from the tabu- 
lated data are presented as oblique projections in figures 4 to 9- Infor- 
mation concerning the upper and lower surface pressure distributions which 
result in these load distributions may be obtained from references 1 and 

Effect of angle of attack .- In general, the chordwise load distribu- 
tions are similar at each wing station. As the angle of attack increased, 
an appreciable load quickly developed over the forward 20-percent chord 
resulting from the relatively sharp leading edge. At the lower Mach num- 
bers tested the load at the leading edge reached a maximum at an angle of 
attack below maximum lift, at which point the leading-edge load suddenly 
decreased. At the higher Mach numbers tested the load at the leading 
edge increased until maximum lift was reached. According to references 5 
and 6, the loss In leading-edge load at the lower Mach numbers resulted 
from separation, of the flow over the upper surface of the leading edge . 
These references show that the leading-edge separation is a characteristic 
which occurs at Mach numbers less than 0-9 for airfoils with small leading- 
edge radii. Reference 7 , which presents tuft pictures for an 0.l6-scale 
model of the- X-3 airplane In the Ames l 6 -foot high-speed wind tunnel, 
reports that at Mach numbers less than 0.8 the flaw separated from the 
leading edge and progressed rearward to the trailing edge. At Mach num- 
bers greater than 0-9 separation on the model began at the trailing edge 
and progressed forward. 

At the intermediate Mach numbers of O.83, 0.88, and 0.92 the influ- 
ence of shock waves may be seen in the chordwise load distributions. The 
shock waves caused an abrupt decrease In load and a down-load near the 
trailing edge. At the supersonic Mach numbers the increase in load with 
Increasing angle of attack was uniform at each chord station, unlike the 
subsonic Mach numbers. 

Effect of Mach number .- Figure 10 shows the effect of Mach number on 
the load distribution over the .midsemispan orifice station at a «* 6 ° . 

Since the chordwise load distributions are similar at all the stations, 
figure 10 shows the changes with Mach number that are common to all the 
stations at low and moderate angles of attack. At M « 0.71 the chord- 
wise loading was triangular, with most of the load occurring over the 
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forward 50 -percent chord. As the Mach number increased to 1.15, shock 
waves formed over the center of the wing section and moved rearward to 
the trailing edge, resulting in a rearward movement of the load. 

Leading-edge separation boundary .- The approximate boundary for the 
leading-edge flow separation discussed previously was determined for the 
X-3 wing by plotting the differential pressure coefficient for the orifice 
closest to the leading edge against angle of attack and by noting the 
angle of attack at which Cp ceased to increase . Figure 11 shows repre- 
sentative plots at M =» O. 7 I, 0.88, and O. 96 . At M «* 0 .96 and greater, 
there was no clear indication of leading-edge separation below maximum 
lift. In figure 12 the results obtained from the differential pressure 
plots are shown for the root, midsemispan, and tip orifice stations . At 
M 0.71 the flow separated first at the midsemispan at a «* 4.5° and 
spread to the tip and the root as the angle of attack increased to 8 °. 

At M » 0.88 the flow separated first at the tip at a =» 9° and spread 
to the root at a, ~ 12-5°. At M «* 0.92 the flow separated along the 
entire leading edge at a » 13°. No leading -edge separation was evident 
below maximum lift at Mach numbers greater than 0.92. 


Wing-Section Aerodynamic Characteristics 

The variation with lift of the wing-section aerodynamic character- 
istics is presented in figure 13 . Mach number effects are shown in fig- 
ure lk and the effect of spanwise location is shown in figure 15 . 

Section normal -force coefficient .- Figure 13 shows that the varia- 
tion of c n with a at each orifice station was essentially linear to 

near maximum lift for M O. 7 I and 0.77 and ^ or Mach numbers of 0.92 
and greater. At the intermediate Mach numbers of O. 83 , 0.88, and 0.90, 
however, the c n curves experienced an increase in slope below c n 6.5 

and were erratic above this value. The chordwise load distributions indi- 
cate that the change In slope and erratic behavior of the normal -force 
curves resulted from abrupt movements of shock waves over the center por- 
tion of the modified hexagonal wing section and from flow separation (near 
maximum lift) from the leading edge. 

At M « 0.71 maximum c n varied from about O .75 at the inboard 

stations to O .58 at the tip. At Mach numbers greater than 1.0, maximum 
c n was about 0.5 greater than at M *» O. 7 I- The low maximum lift at 

the lower Mach numbers resulted from separation of the flow at the 
leading edge, which was discussed previously. This type stall has been 
called "thin airfoil stall" in reference 8 . Included in this reference 
are the low-speed characteristics of a modified 4.23-percent-thick 
double-wedge airfoil which stalled at a lift coefficient of about 0 . 85 , 
much lower than the thicker airfoils tested. 
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Figure 14(a) shows the variation with Mach, number of the section 
normal-force coefficient for the midsemispan orifice station at several 
angles of attack. The figure shows that increased rapidly "between 

M = 0.80 and O. 95 , the largest increase occurring at the higher angles 
of attack. At a, = 12° the increase in c a with Mach number was 
especially large, since the wing was stalled at Mach numbers less than 
about 0 . 9 - 

Figure 14(b) shows the variation with Mach number of c n curve 

slopes for the midsemispan orifice station at a = 3° and 6 °. At a = 3° 
the slope increased with Mach number from a subsonic value of about 0.08 
to a sonic value of about 0.13, then decreased to about 0.11 at M = 1.15- 
At a = 6 ° the slopes were about the same except for the Mach number 
region of 0.80 to 0.95 where the slopes increased, resulting in an addi- 
tional peak in the curve at M 0.88. 

Figure 15 shows that the normal-force characteristics of each wing 
section are similar. The section normal -force coefficient was slightly 
higher at the midsemispan orifice station than at the root or the tip 
stations, and the c n curve slopes were about the same except for a 
slight decrease at the root orifice station. 

Section pitching -moment coefficient .- In general, over the Mach num- 
ber range from 0 . 7 I to 0.92 the section pitching -moment coefficient about 
the quarter chord had an unstable variation with c n over the lower 

c n range (fig. 13) • At moderate normal -force coefficients the variation 
gradually became stable . The change in slope apparently was caused by the 
rearward movement of separated flow from the leading edge, which has been 
discussed previously. The curves at each wing section at these Mach 

numbers are similar to the low-speed pitching-moment characteristics of 
the 4 .23-per cent -thick modified double -we dge airfoil in reference 8 . At 
M 0.88, 0.90, and O .92 the pitching-moment curves are erratic, similar 
to the c n curves in this region. As the Mach number increased to 1.15 

the variation of c m with c^ became stable, except for the low-lift 
range at the tip where the variation was unstable at all Mach numbers 
tested. The stable (and almost linear) variations at these Mach numbers 
resulted from the uniform increase in normal load at each wing section 
ccsnpared to the nonuniform changes at the lower Mach numbers . 

It was reported in reference 1 from preliminary data that during the 
maneuver at M = 0.94 an unstable break occurred in the c^ curve at 
e n = 0.60 and that the curve became stable again at e n = 0 . 70 . Exami- 
nation of the more complete data in figure 13 (c) reveals that the unstable 
break reported in reference 1 was a Mach number effect rather than a lif t 
effect. During the unstable break the Mach number decreased from 0.94 to 
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0.92 and as shown in figure 13 (c), the level of Cj^ changes consider- 
ably between Mach numbers from 0.92 to O. 96 . 

Section center of pressure .- In general, the section center of 
pressure moved rearward with increasing normal -force coefficient 
(fig. 13). The rearward movement was small for the inboard stations 
(below wing stall), but amounted to about 40 -percent chord at the tip. 

Figure 14(c) includes the effect of Mach number on the section 
center of pressure for the midsemispan orifice station at a = J>° , 6 °, 
9°, and 12°. In general, between M = O .85 and 0.95 the section center 
of pressure moved rearward, the rearward movement decreasing as the 
angle of attack increased. The load distributions in figure 10 show 
that the rearward movement of the section center of pressure occurred as 
a result of the increase in load over the rear part of the wing section 
as the shock waves moved rearward to the trailing edge. Figure 15 showB 
that the center-of -pressure movement was similar at each wing section, 
but that the center of pressure was located about 10 percent farther to 
the rear at the root than at the tip. 


Sparrwise Distributions 

Spanwlse load distributions . - Spanwise normal-load distributions are 
presented in figure 1 6 for representative Mach numbers and angles of 
attack. The shape of the distributions does not change appreciably over 
the Mach number and lift range tested, except at a 3° where the load 
at the wing tip is consistently low at all Mach numbers presented. The 
probable cause of this condition is the control-actuator fairing on the 
lower surface near the last orifice station. Wing stall had little effect 
on the shape of the distributions . The apparent change in shape in fig- 
ure 16 (b) at a = 10 . 1 ° was caused by excessive aileron deflection. 

Comparison of the load distributions at M 0.71 with the theoreti- 
cal methods of references 9 ami 10 is made In figure 17 . The charts in 
reference 9 were used to obtain the load distribution for the wing alone, 
and the method of reference 10 was used to calculate the wing load in the 
presence of the fuselage. In using reference 9 a section lift-curve slope 
of 2ic per radian was used, resulting In an aspect ratio parameter 0A/k 
of 2.18. The assumed value of section lift-curve slope is reasonable 
according to the data for the modified 4.23-percent-thick double-wedge 
airfoil in reference 8 . This airfoil had a lift-curve slope of about 
0.118 per degree at low speed. Figure 17 Is presented to compare the 
shape of the distribution with that obtained by theory, therefore the unit 
normal-load parameter was plotted for the portion of the distribution over 
the wing panel. Included in figure 17 is the portion of an elliptical dis- 
tribution for the wing panel. 
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At moderate angles of attack (6.2° and 9-6°) the experimental 
distributions are nearly elliptical and the method of reference 9 , which 
neglects the fuselage effects, is adequate in predicting the shape of 
the distribution. However, by using the method of reference 10, which 
accounts for fuselage effects at these angles, the load increases over 
the inboard semispan. Use of this method would cause the bending moment 
at the root of the wing to be slightly underestimated ♦ At low lift 
(a = 3 . 2 °) the experimental distribution does not agree with either of 
the theoretical methods. 

Spanwise pitching -moment distribution .- The spanwise distributions 
of pitching moment about 0.25c' for representative Mach. numbers and 
angles of attack are shown in figure 18 . At the lower Mach numbers 
tested, the pitching moment became more positive at the inboard stations 
and more negative at the outboard stations as angle of attack increased. 
After leading-edge flow separation occurred, the pitching moment at the 
inboard stations quickly decreased. As the Mach number increased to 0.99, 
the change in pitching moment at the fuselage decreased to near zero. At 
supersonic Mach numbers the pitching moment increased negatively at all 
stations as the angle of attack increased. 


Wing-Panel Aerodynamic Characteristics 

The variation with lift of the wing -panel aerodynamic characteris- 
tics is presented in figure 19- The data presented at high angles of 
attack were in some cases insufficient to obtain a fairing of Cjj' with 

a, however the variation of Cjj-^ with angle of attack was used as a 
guide. Mach number effects are shown in figures 20 and 21. 

Wing -panel normal -force coefficient .- The maximum normal-force 
coefficient of the wing panel was 0.66 at M «* O. 7 I and about 1.2 at 
supersonic Mach numbers (fig. 19(a))- Early separation of the flow from 
the leading edge was a contributing factor to the low maximum lift at 
Mach numbers less than 0.9, as discussed previously. The variation of 
Cjj' with a in figure 19 (a) was linear except in the transonic region 

of M = O .83 to M = 0.92 where, because of the erratic wing -section 
behavior, the wing-panel variation was also erratic. At all Mach numbers 
tested, zero normal -force coefficient appears to occur at a positive 
angle of attack of from 1° to 2°. This is caused, in part at least, by 
the effects of the control-actuator fairings on the lower surface, which 
would tend to produce a down load at zero angle of attack. 

The variation of Cjj' with Mach number is shown in figure 20(a) at 

several angles of attack. The characteristics are similar to the wing 
section data. Comparison of C N ' with Cjj in figure 20(a) shows that 

iA 
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the airplane normal -force coefficient experienced the same variation 
with Mach number as was experienced "by the wing-panel normal -force 
coefficient . 

The variation dCjj’/d a, with M (fig- 20(b)) was similar to that 

shown for the wing section. At a = 3° the slope was about O.O 76 per 

degree from M = 0.71 to M = O. 83 . Between M = O .83 and 1.00 the 
slope increased to 0.116 per degree, then decreased to 0.100 per degree 
at M = 1.15. The experimental slope of O.O 76 per degree at M = 0.71 

is higher than the theoretical values of 0.064 per degree from refer- 

ence 9 and 0.06l per degree from reference 10. The variation of the 
normal-force -curve slope of the airplane was similar to that of the wing 
panel. 

The contribution of the wing to the total normal force is shown in 
figure 21. As the angle of attack increased, the contribution of the 
wing decreased. At a = 6 ° the wing contributed about 70 percent of the 
total normal force throughout the Mach number range presented. 

Wing -panel pitching -moment coefficient .- Similar to most unswept 
wings, the X-3 wing had an unstable variation of Cm' with Cjj 1 at low 
transonic Mach numbers (fig. 19(b)), except at high lift where flow sepa- 
ration changed the variation from unstable to stable. In the discussion 
of the wing-section characteristics, the separation was shown to start on 
the upper surface at the leading edge and to move rearward to the trailing 
edge. At M = O .83 to 0.92 the C m ' curves were erratic because of the 
erratic wing-section behavior. As the Mach number increased, the wing 
became stable as a result of the rearward movement of the shock waves to 
the trailing edge. 

Wing -panel bending -moment coefficient . - The variation of ' with 
Cjj' was essentially linear at all Mach numbers (fig. 19 (c)). At 

M = O .83 to 0.92 there was little effect of the erratic wing-section 
behavior on the bending moment, which shows that the flow changes 
occurring at these Mach numbers were primarily chordwise, not spanwise 
changes. The slopes of the C-^' curves are constant with Mach number. 

Wing -panel center of pressure .- At M = 0 . 7 I to 0.83 the chordwise 
location of the center of pressure (fig. 19 (d)) was constant at low lift, 
but moved rearward after the flow about the leading edge separated. At 
M > O .83 the center of pressure moved rearward with Increasing lift. 

The variation of the chordwise location with Mach number is shown In 
figure 20(c). The center-of -pressure movement of the wing panel was 
similar to that of the wing section in that it moved rearward between 
M = O .85 and 0.95> 'the rearward movement decreasing as the angle of 
attack Increased. 
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Tiie spanwise Location of the center of pressure (fig. 19(e)) was 
relatively constant with lift and Mach number at about 42 percent b'/2 
at all Mach numbers tested. 


Comparison With Wind-Tu nn el Data 

A comparison of flight data with wind-tunnel results at Mach numbers 
from 0.71 to 0.92 is shown in figures 22 to 24. The wind-tunnel data of 
reference 4 covered a Mach number range from 0.60 to 0.92, therefore the 
comparison is limited to subsonic and transonic speeds. Included in the 
comparisons are preliminary flight data from reference 1. Differences 
between the present data and preliminary flight data are evident, however 
the present data are considered more reliable. The difference in normal- 
force coefficient can be explained as resulting from a sparcity of measured 
points along the chord in the preliminary data particularly in the vicinity 
of the wing shock, a more refined airspeed calibration, and some discrep- 
ancy in the preliminary angle -of -attack measurements. 

In general, the wind-tunnel and flight results are in good agreement 
below a Mach number of 0.90 and in fair agreement at Mach numbers of 0.90 
and 0.92. At Mach numbers of 0.90 and 0-92 the normal-force coefficient 
for the wind-tunnel data is lower than that for the flight data over most 
of the lift range. The chordwise load distributions of figure 22(b) at 
M = 0.92 show good agreement In shape and location of the wing shock, 
however the differences in level may be associated with differences in 
angle of attack between the wind-tunnel and flight measurements . As a 
result of these differences, the spanwise load distributions in fig- 
ure 24(b) at M = 0.92 do not agree in level, however the shape of the 
distributions would seem to be comparable . 


Effect of Leading-Edge Flap Deflection 

Preliminary data presented in figure 25 show the effect on the wing- 
panel aerodynamic characteristics of deflecting the leading-edge flap an 
average of 7 0 at M = O. 7 I, 0.j6, and 0.80. At M = O. 7 I and. O .76 the 
deflected flap Increased the maxi mi mi normal-force coefficient about 0.06 
but did not appreciably change the portion of the Cjj' curve below 

Cjj' = 0.6. The deflected flap decreased the pitching-moment coefficient 

slightly and delayed the break from an unstable to a stable variation to 
a higher angle of attack, undoubtedly the result of a delay in leading- 
edge separation. Bending moment was unaffected. No change in spanwise 
center-of -pres sure location occurred, however the chordwise location was 
more to the rear at lower angles of attack and slightly farther forward 
at higher angles of attack. 
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CONCLUDING REMARKS 


Wing loads and load distributions were obtained by pressure measure- 
ments over the left wing of the Douglas X-3 research airplane. The data 
cover the range from near zero lift to maximum lift and from a Mach number 

of 0.71 to 1 . 15 . 

The chordwise load distributions and the wing-section aerodynamic 
characteristics were similar at each wing station. A large load devel- 
oped at the leading edge resulting from the relatively sharp leading 
edge. At Mach numbers below 0.9 separation of the flow from the leading 
edge resulted in a loss in leading -edge load and a low maximum lift. 

The maximum normal-force coefficient of the wing panel was 0.66 at a 
Mach number of 0 . 7 I compared to 1.2 at supersonic Mach numbers. Spanwise 
load distributions were essentially elliptical throughout the lift and 
Mach number range tested. Values of normal -force-curve slope ranged from 
O.O 76 per degree at a Mach number of 0.71 to 0.116 per degree at a Mach 
number of 1.0. Variation of pitching moment with lift was unstable at 
the lower Mach numbers , becoming increasingly stable above a Mach number 
of about 0.9- The chordwise location of the center of pressure varied 
with angle of attack between 15 - and 30 -percent chord at subsonic Mach 
numbers and between 31- and 37 -percent chord at supersonic Mach numbers. 
The spanwise location of the center of pressure was relatively constant 
with lift and Mach number at about 4-2 percent of the panel span. The 
flight results are in good agreement with wind-tunnel results at Mach 
numbers below 0.90 and in fair agreement at Mach numbers of 0.90 and O. 92 . 

Deflecting the leading-edge flap about 7° over a Mach number range 
of 0.71 to 0 . 80 , increased the maximum normal -force coefficient about 
0.06 and moved the center of pressure rearward at the lower angles of 
attack and slightly forward at the higher angles of attack. No change 
occurred in the spanwise location of the center of pressure. 


High-Speed Flight Station, 

National Advisory Committee for Aeronautics, 
Edwards, Calif., June 26 , 1956. 
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TABLE I.- PHYSICAL CHARACTERISTICS OF THE DOUGLAS X -3 AIRPLABE 


Wings 

Airfoil section 

Airfoil thickness ratio, p ercent abort! . 

Total area, sq ft 

Span, ft 

Mean aerodynamic chord (wing station ^.81 ft), ft 

Root chord, ft “. . 

Tip chord (extended), ft 

Taper ratio ...... 

Aspect ratio 

Sweep at 0.75 chord line, deg 

Sweep at leading edge, deg 

Sweep at trailing edge, deg 

Incidence, deg 

Dihedral, deg 

Geometric twist, dog 

Leading -edge flap: 

Type 

Area (each), sq ft . . , a< 

Span at hinge line (each), ft . 

Chord, normal to hinge line, in. . . 

Travel, leading edge down, deg 

Wing panel (outboard of wing station. 3.^15 ft): 

Area (one panel), aq ft 

Span (one panel), ft 

Mean aerodynamic chord (wing station 6.05 ft), ft 

Average chord, ft 

Horizontal tall: 

Airfoil section ... 

Airfoil thickness ratio at root chord, percent chord .... 
Airfoil thickness ratio outboard of station 26, percent chord 

Total area, sq ft 

Span, ft 

Mean aerodynamic chord, ft 

Root chord, ft 

Tip chord, ft 

Taper .ratio 

Aspect ratio .... ....... 

Sweep at leading edge, deg * 

Sweep at trailing edge, deg 

Dihedral, deg ........ » 

Travel: 

Leading edge up, deg . 

Leading edge down, deg 

Hinge -line location, percent root chord 


Modified hexagon 
... *-5 

. . . 166.50 

. . . 22.69 

. . . 7.8*- 

. . . 10.58 

- . . *-.11 

. . . 0 .J 9 

. . . 5.09 

... 0 

. . . 23.16 

. . . - 8.12 

... 0 

... 0 

... 0 


Plain 


8.916 
11. *9 
j 50 


. . . . 5 <>.*a 

. . . . 7-93 

. . . . 6.68 

. . . . 6.57 

Modified tmxA&m 

. . ■ • 8.01 

. . . *.30 

. . . kj.2* 

. - • 15-77 

... 3 - 5 ^ 

. . . *.V 73 

. . . i.ai* 

. . . o.Mo} 

. . . It. 38 

. . . ii.U 

... 0 

... 0 

... 17 

«.*6 


Vertical tall : 

Airfoil section ....... 

Airfoil thickness ratio, percent chord . . 

Area, sq ft 

Span, (from horizontal -tail-hinge line), ft 

Mean aero dynamic chord, ft 

Root chord, ft 

Tip chord, ft 

Taper ratio 

Aspect ratio 

Sweep at leading edge, deg i . 

Sweep at trailing edge, deg 

Rudder: 

Area, rearward of hinge line, sq ft . . . 

Span at hinge line, ft 

Root chord, ft 

Up chord, ft........ 

Travel, deg 


Modified hexagon 

... *.5 

. • . 25.73 

5.39 

. . . *.69 

. . . 6.508 

- . - 1.93 

. . . 0.292 

. . . 1.515 

... *5 

... 9.39 

. . . 5.W1 

• . . 3.533 

. . . 1.96 

. . . I.097 

... +20 


Fuselage: 

Length including boon, ft 
Maximum width, ft ... . 
Maximum height, ft ... 
Base area, sq ft .... 


1:3 

V .81 

7 . 9 * 


Powerplant s 

Boginas Two Weatinghoiise J 3 ^ -WE -17 with afterburner 

Rating, each engine; 

Static sea-level aaxinnn thrust, lb... ^,850 

Static sea-level military thrust, lb 3*370 


Airplane weight, lb: 

Basic (without fuel, oil, water, pilot) 16,120 

Total (full fuel, oil, water, no pilot) 21,900 


Center-of -gravity location, percent mean aerodynamic chord: 

Basic weight - gear down 2.65 

Total weight - gear down V-59 

Total weight - gear up 5*91 



TABLE II 


PHOTOS AFD OHMHATES OF THE WHfQ SECTIONS AT THE ORIFICE BTATIOHS 
[ifcxJiflea t. 5 -percent-thick hexagonal airfoil] 


Polnta of tangency ■ 


13,14 Theoretical Actual l,e. /- 0.031" Radius 
<\ L.E. op T.E. op T.E. / _• 


3 ‘‘5 6 "7 a' T 1 

"io 4 o 60 

Station, percent ahord 


rr 3 ^ 12 

■ ■ . I 

>0 80 100 



0.4167" 


2 0.033" 


0,029" 


DIMENSIONS OP L.E. AND T.E. 
{Sane at all stations) 


station 

Row 

1 

number 

Station 

Ordinate 

1 

0 

±0.002 

2 

.028 

±.032 

l 

22.382 

25.990 

*1.709 

±1.946 

5 

29.604 

±2.115 

0 

33.21? 

±2.216 

7 

36.836 

±2.250 

8 

63.602 

*2.250 

9 

67.000 

±2.216 

10 

70.397 

±2.123 

11 

73.791 

±1.964 

12 

77.183 

*1.741 

13 

99.972 

100.000 

±.052 

14 

±.002 


Stations ana ordinates In peroent of looal nhord 


+0.002 

±.036 

±1.634 

±1.90k 

±2.096 

* 2.212 

±2.250 

±2.250 

±2.214 

±2.105 


Row 3 



8:$ 




18.23^ 

25,812 

29.466 

54.969 


± 2.082 

±1.872 

±1.579 

4.042 

±.005 


54.96? 

40.554 

60.120 

8:iS 

99.955 

100.000 



±0.003 

±.049 

ti.414 

± 1.781 

±2.041 

±2.198 

±2.250 

±2.2R0 

±2.201 

±2.053 

±1.809 

±1.465 

±.049 

±.003 


Row 5 


Station I Ordinate 


0 

.052 

15.??8 

22.61)3 

29.500 


i|.?6o 

42.625 

58.264 

64. c '24 

70.782 


99.998 

100.000 
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TABLE III 


CH0RDWI5E LOCATIONS Or TEE STATIC PRESSURE ORIFICES 
[Percent local chord] 


Upper 

Lower j Average 

Upper 

Lower Average 

Upper 

» 

t 

i 

2.1 

2.1 

2.1 

2.6 

2.2 

2.4 

2.5 

2.5 

2.5 

5.0 

5.0 

5.0 

4.9 

4.7 

4.8 

4.8 

4.9 

4.9 

7.8 

7.6 

7.7 

7.6 

7.5 

7.6 

7.3 

7.4 

7.4 

9.3 

9.0 

9.2 

10.0 

9.9 

10.0 

10.1 

10.1 

10.1 

15.3 

15.1 

15.2 

15.2 

15.2 

15.2 

17.8 

18.0 

17.9 


Upper Lower Average 


29.6 29.2 
37.9 37.9 
47.4 47.3 
55.0 54.8 

64.6 61.8 

68.7 68.4 
SSI 75.3 


90.0 90.0 
92.5 92.4 
97-7 97A 


$T09^H wa VOVH 
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TABLE IV 

PRESSURE COEFFICIENTS AND AERODYNAMIC CHARACTERISTICS OF THE DOUGLAS X-3 WING 

[m « 0 . 71 ] 


(a) M a 0.70 
° N a ~ °- 06 


a = 3-2° 
^=°° 


00 M - 0.71 a = 3.7° 

Cn ^ 0 - 11 ^- 0 ° 


Orifice 

Row 

1 

2 

3 

4 

5 

1 

0.836 

1.388 

1.457 

1.280 

0.838 

2 

.580 

.610 

.989 

1.154 

.810 

3 

.449 

.415 

.615 

.992 

• 289 

A 

.411 

.360 

.254 

.670 

.060 

5 

.309 

.265 

.204 

.305 

.088 

6 

.241 

.246 

.237 

.184 

.069 

7 

• 229 

• 161 

.220 

.150 

• 089 

8 

.171 

.211 

.273 

.247 

- .026 

9 

.156 

.141 

• 151 

• 106 

- .018 

10 

.093 

.177 

.131 

.088 

“ .097 

11 

.100 

• 083 

• 141 

.054 

- .009 

12 

• 060 

.106 

.035 

.035 

- .045 

13 

.055 

.027 

.035 

- .027 

• 000 

14 

.123 

.062 

.041 

.000 

- .053 

15 

• 000 

- .009 

.018 

- .063 

.009 

16 

.044 

.034 

.035 

- .009 


17 

- .009 

.035 

.035 

- .044 


18 

- .017 

.018 

.017 

- .018 


19 

.009 

• 061 

.027 

.000 


°a 

0,164 

0.193 

0.193 

0.194 

0.127 

°m 

.0019 

.0032 


.0232 

.0184- 

V = 0.177 

*' 



C*' = .0097 

y'cS “4 2 * 0 


V a .074 





Orifice 

Row 

1 

2 

3 

4 

5 

1 

0.555 

0.975 

1.200 

1.115 

0.701 

2 

.470 

.434 

.691 

.937 


3 

.305 

.340 

.366 

• 634 

• 141 

4 

.307 

.307 

.235 

.359 

• 052 

5 

• 198 

• 188 

.127 

.195 

.054 

6 

• 187 

.215 

.184 

• 140 

.079 

7 

.186 

• 094 

.165 

.117 

.036 

8 

• 105 

.203 

.231 

.227 

- .018 

9 

.140 

.126 

.154 

.090 

- ,053 

10 

.078 

.108 

• 106 

.081 

- .081 

11 

.074 

.059 

.090 

.055 

- .045 

12 

• 069 

.090 

• 018 

.009 

- .054 

13 

.032 

.045 

• 018 

- .027 

- .009 

14 

• 098 

.063 

.058 

- .035 

- .054 

15 

.018 

.000 

~ .027 

- .037 

.000 

16 

.027 

.017 

.018 

“ .045 


17 

- .009 

.045 

.027 

- .035 


18 

- .017 

.036 

.018 

- .027 


19 

.009 

.053 

.028 

.037 



0.125 

0.152 

0.156 

0.144 

0.077 


.0000 

.0002 

.0051 

.0206 

.0195 

Cn» =0.135 


x'cp = 19.2 


Ca* = .0078 

y'cn = 40.9 


C,,' = .055 
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TABLE IV— Continued. 

[m « 0.7^ 


( 0 ) M = 0.71 

5* 0*16 


a = 4.2° 

V°° 


Orifice 

Row 

1 

2 

3 

4 

5 

1 

1.201 

m 

M 

Rfl 

Ippig 

2 

.747 


*129 

if® 


3 

.545 

.477 

.846 

1.125 

.479 

4 

.559 

.503 

.375 

.903 

• 144 

5 

.361 

.330 

.256 

.579 

.052 

6 

.317 

.323 

.279 

.272 

• 110 

7 

.270 

.227 

.297 

.159 

.070 

8 

.259 

.266 

.291 

.301 

.009 

9 

.217 

.183 

.210 

.139 

- .052 

10 

.125 

.183 

.172 

.130 

- .052 

11 

.090 

.098 

.148 

• 062 

- .026 

12 

.084 

.140 

.061 

.051 

- .062 

13 

.085 

.079 

.052 

- .035 

.009 

14 

• 112 

.088 

.064 

.000 

- .017 

15 

.034 

.009 

.017 

- .080 

.027 

16 

.026 

.025 

.043 

- ..009 


17 

- .018 

.052 

.035 

- .034 


18 

- .008 

.009 

• 026 

- .009 


19 

- .009 

.043 

.054 

- .018 


°n 

0.218 

0.249 

0.244 

0.244 

0.161 

% 

.0049 

.0060 

.0061 

.0260 

.0225 

Cg' =0.226 

X 

= 19.3 

<y = .0128 

7 

'cp = 41.6 


<y « .094 





(d) M = 0.71 a = 4.6° 

Cjj = 0.20 = 0.1° down 


Orifice 

Row 

1 

2 

3 

H 

5 

1 

1.426 

1.613 

1.829 

1.473 

1.037 

2 

.895 

1.381 

1.323 

1.374 

.987 

3 

.634 

.871 

.957 

1.235 

.591 

4 

.641 

.547 

.578 

1.039 

.169 

5 

.416 

.374 

.344 

. 666 

.087 

6 

.350 

.■368 

.389 

.316 

.101 

7 

.303 

.261 

.319 

.204 

.105 

8 

.270 

.300 

.346 

.300 

.017 

9 

.261 

.226 

.201 

.139 

- .034 

10 

.158 

.191 

.188 

.104 

- .087 

11 

.107 

.106 

.147 

.106 

.000 

12 

• 101 

.113 

.069 

.034 

~ .044 

13 

.077 

.079 

.035 

- .009 

.000 

14 

.120 

.070 

.072 

.000 

- .026 

15 

.026 

.017 

- .009 

- .036 

.027 

16 

- .009 

.034 

.034 

- .043 


17 

- .018 

.077 

.017 

.000 

v 

18 

- .017 

.026 

.000 

- .009 


19 

- .008 

• 060 

• 018 

.035 


°n 

0.247 

0.278 

0.278 

0.265 

0.195 

°n 

.0085 

.0090 

.0110 

.0291 

.0228 

V “0.253 

x» 

cp * 


Cb* = .0160 

T* 

cp =41.7 


C b ' = .106 





* r 


4 ■ 
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IAHLE IV.- 


(m * 0.71] 




(f) K = 0.72 a = 6.2° 

Cjj^ = 0.51 - 0.2° down 


Orifice 

1 

2 

3 

4 

5 

1 

1.934 

2.145 

1.335 

1.855 

1.301 

2 

1.436 

2.053 

1.328 

1.739 

1.249 

3 

1*060 

1.396 

1.270 

1.690 

.930 

4 

1.006 

.911 

1.165 

1.492 

• 433 

5 

• 642 

• 604 

• 920 

1.083 

.299 

6 

.589 

.499 

• B66 

.524 

.183 

7 

.487 

.447 

.697 

• 446 

.147 

6 

.410 

.375 

.595 

.490 

• 059 

9 

.337 

.291 

.370 

.248 

.000 

10 

• 230 

• 300 

.228 

.171 

- .043 

11 

• 150 

.177 

.154 

.113 

.017 

12 

• 124 

• 198 

.060 

• 042 

- .009 

13 

.076 

.069 

.026 

•000 

.000 

14 

• 144 

• 069 

.063 

- .034 

• 009 

13 

.025 

• 042 

.009 

- .044 

• 000 

16 

• 042 

• 058 

.017 

“ .034 


17 

.026 

• 051 

.026 

.017 


18 

- .000 

.043 

.008 

- .009 


19 

.017 

.017 

• 044 

.026 


“a 

0.571 

0404 

0.411 

0.383 

0.3U 


.0132 

.0042 

.0145 

.0551 

.0244 


Cn< « .0220 
Ojjt = .357 


P 
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TABLE XV.- Continued, 
[M * 0.7l] 


ro 

ro 


(g) M - 0.73 

Dg =0.35 

fl A 




^ 6 . 8 ° 

= 0.2° down 


(h) H = 0.72 
C„ = 0.42 
“A 


V 


7.7° 

0.6° down 
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TABU! IV,- Continued. 

[m-o.tII 


(1) M ts 0.72 

a O .46 


a = 8 . 3 ° 

ft “ 0,4° down 


( 3 ) M = 0.73 

Cjj^ m 0.54 


\ 


” 9.6® 

= 0.2° dovn 


Orifice 

Bov 

1 

2 

3 

| 

5 



1.B17 

1.667 

1.533 

1.136 



1*802 

1*393 

1*406 

1.129 



1*650 

1*443 

1*391 

.937 

4 

1*605 

1*641 

1*337 

1*340 

.761 

5 

1*056 

1*348 

1.151 

1*181 

• 699 

6 

*844 

1.104 

1*077 

• 976 

.542 

7 

.679 

*837 

.973 

.857 

.471 

8 

*614 

*686 

.900 

.886 

.189 

9 

*466 

*542 

*662 

.674 

.116 

10 

*344 

• 408 

*484 

.523 

.008 

11 

.248 

.258 

• 338 

• 424 

.064 

12 

*209 

• 234 

.149 

• 238 

■ 059 

13 

• 156 

.042 

• 108 

.134 

• 089 

14 

*124 

*084 

■ 092 

• 016 

.042 

15 

*033 

• 008 

• 050 

.017 

.068 

16 

*066 

• 057 

• 082 

.033 


17 

*009 

.038 

• 050 

• 066 


18 

- .008 

• 008 

• 049 

.051 


19 

• 024 

• 041 

• 043 

.034 


°n 

0.534 

0.572 

0.564 

0.553 

0.468 

On 

.0175 

.0140 

-.0061 

-.0026 

-.0136 

0jj» a 0.531 

X» 

= 23.2 


Cm' ■ .0094 

y'on = 42.2 


Ob' - .224 





Orifice 

Bov 

1 

2 

3 

4 

5 

1 

1.979 

1.696 

1.729 

1.515 

1.120 

2 

1.900 

1.681 

1.533 

1.446 

1.1-45 

3 

1.733 

1.618 

1.512 

1.388 

• 981 

4 

1.784 

1.577 

1.410 

1.390 

.728 

5 

1.397 

1.336 

1.155 

1.143 

• 684 

6 

1.047 

1.282 

1.124 

1.028 

• 626 

7 

.907 

1.010 

1.015 

• 892 

.545 

8 

.761 

.889 

1.037 

.922 

• 286 

9 

• 593 

.694 

.762 

.732 

.200 

10 

.449 

• 605 

.628 

• 658 

.024 

11 

.315 

• 355 

.483 

.549 

• 155 

12 

• 249 

.275 

.249 

.357 

.130 

13 

.129 

.081 

.176 

.219 

• 118 

14 

.160 

• 122 

.171 

.143 

.097 

15 

• 071 

• 064 

.097 

.083 

.049 

16 

.087 

.110 

.143 

.105 


17 

• 033 

.048 

.056 

.103 


18 

- .031 

.040 

.095 

.065 


19 

• 024 

•056 

.083 

.074 


°n 

0.607 

0.646 

0,650 

0.620 

0.511 


.0095 

-.0043 

-.0246 

-.0240 

-.0272 

Of' a 0,600 

X* 

on m 26.1 


Cm' a —.0066 

y' 

5-42.0 


Ob' = .252 





ro 

VJJ 
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TABLE IV. 


[m « 0.71] 


(k) M = 0.73 a = 10-3° 

%-<>■* \’°° 


Orifice 


Row 

1 

2 

3 

4 

5 

1 

1.771 

1.532 

1.660 

1.398 

1.071 

2 

1.700 

1.540 

1.455 

1.308 

1*086 

3 

1.540 

1.385 

1.415 

1.304 

• 882 

4 

1.604 

1.448 

1.336 

1.192 

.732 

5 

1.293 

1.263 

1.137 

1.11,5 

.658 

6 

1.113 

1.219 

1.056 

.940 

.663 

7 

1.046 

.994 

.999 

• 398 

.584 

8 

*882 

.948 

.990 

.886 

• 383 

9 

• 806 

• 849 

.582 

.776 

• 322 

10 

• 648 

.770 

.508 

.703 

.151 

11 

• 481 

• 573 

.681 

.621 

.281 

12 

.383 

.454 

.371 

.476 

.264 

13 

• 191 

• 232 

.315 

.327 

.232 

14 

.212 

.255 

.242 

.235 

.222 

15 

• 148 

• 189 

.246 

• 211 

• 122 

16 

• 188 

.200 

.251 

• 206 


17 

• 131 

.173 

.158 

• 227 


18 

.099 

*143 

• 180 

• 144 


19 

*008 

.008 

.098 

.129 


°n 

0.679 

0.708 

0.656 

0.645 

0.551 

°n 

- .0246 

-.008 

—.0459 

-.0505 

-.0556 


<*' 

Cm* 

V 


= O.64I 

* — <0359 
» .265 


55: a 


ro 


Lnuea. 


(i) M a 0.73 
^= 0.65 


0 = 12 . 2 ° 

Efe = 0.1° down 
L 


OrlfioB 

aw 

1 

2 

3 

4 

5 

1 

1.723 

1.467 

1.498 

1.380 

1.115 

2 

1.619 

1.461 

1.362 

1,311 

1.047 

3 

1.461 

1.347 

1,262 

1.266 

.874 

4 

1.521 

1.368 

1.204 

1.227 

.749 

5 

1.2B6 

1.204 

1.0B9 

1.097 

• 643 

6 

1.136 

1.180 

1.038 

• 931 

,649 

7 

1.049 

.955 

.949 

.859 

.578 

8 

.915 

.982 

,982 

.909 

• 463 

9 

.824 

.875 

,600 

.731 

.370 

10 

.619 

• 804 

.549 

.673 

.222 

11 

.564 

.604 

,691 

.647 

.314 

12 

.461 

.566 

• 460 

*503 

.289 

13 

.319 

.337 

,435 

.407 

.272 

14 

• 323 

.336 

.375 

.282 

• 254 

15 

,257 

.323 

,318 

,293 

.154 

16 

.251 

.301 

.346 

• 262 


17 

.197 

.276 

.269 

.314 


18 

.145 

.207 

.250 

.185 


19 

• 008 

.000 

.107 

.194 



0.707 

0.739 

0.674 

0.663 

0.571 


-.0433 

-.0645 

-.0690 

-.0611 

-.0642 

Cjj* * 0.665 

X 

'cp = 33.1 


Oa' «-.0536 

y'cp *4i.3 


0^* a .274 







L. .1 


* * 


I I 


I 4 


TABLE IV. - Caneludad. 

[m » 0 . 7 a] 


(») H = 0.72 

C,, =0.66 


u 

\ 


■W.5" 

■ 1.0° down 



Orifioe 

Row 

1 

2 

3 

4 

5 


1 

1.440 

1.286 

1.297 

1.231 

1.130 

2 

1.349 

1.260 

1.141 

1.180 

1.041 

3 

1.218 

1.197 

1.079 

1.083 

.865 

4 

1.233 

1.164 

.978 

1.115 

.681 

5 

1.063 

1.020 

.887 

.978 

.596 

6 

.911 

.951 

• 835 

.808 

.587 

7 

.896 

• 820 

.814 

.766 

• 561 

8 

.761 

• 814 

.809 

.804 

• 413 

9 

.752 

.734 

.713 

• 628 

.375 

10 

. 642 

.742 

.675 

• 618 

.314 

11 

.564 

.560 

• 612 

.574 

.367 

12 

.451 

.517 

.450 

.499 

.358 

13 

♦ 294 

.374 

.392 

.405 

• 323 

14 

.399 

.373 

• 402 

.413 

■ 346 

15 

.300 

.375 

.379 

.306 

• 231 

16 

.397 

• 415 

.422 

• 346 


17 

.341 

.335 

• 328 

.374 


18 

.248 

.332 

.333 

.310 


19 

.016 

.024 

• 058 

.221 


°n 

0.652 

0.673 

0.635 

0.629 

0.572 


— •0654 

-.0783 

-.0850 

-.0757 

-.0729 

0 

=0.621 
>' =-.0700 

x< 

r 

3=2:* 


Ob* 0 .260 
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TABU V 


ro 

ON 


PRESSURE C0EEF1CIHI5S ASD AEROIOTAKEC CHARACTERISTICS OF THE DOUGLAS X-5 WHIG 

[m » 0.77] 


(a) M - 0,77 


a « 2 . 2 ° 

^ = 0.8° up 


Raw 

1 

2 

3 

4 

0.265 

0.283 

0.571 

0.669 

.202 

.241 

.181 

• 310 

.175 

.175 

.132 

.285 

.149 

.221 

.099 

.234 

.109 

.055 

.054 

.172 

.065 

.122 

.129 

- .022 

.043 

• 066 

.044 

.033 

.065 

.067 

.216 

.156 

.061 

.034 

.059 

.008 

• 032 

• 092 

.058 

.067 

.009 

.032 

.067 

- .017 

.032 

.051 

- .042 

• 000 

.007 

.025 

■ 008 

- .084 

.092 

.076 

.047 

* .124 

.049 

- .008 

- .017 

- .112 

• 050 

• 000 

• 000 

“ .050 

.009 

.067 

.017 

- .025 

.048 

.008 

.025 

- .034 

.025 

.025 

• 104 

.017 

0.057 

0.078 

0.081 

0.052 

.0000 

-.0028 

.0006 

.0193 


0*196 
.239 
• 088 
.008 
.008 
.073 
~ .008 

- .041 

- .083 

- .201 
- .110 
- .008 
- .082 

.000 

- .017 


<V =0.059 

c£i - .0059 

= ,021 


x'_ *15.0 

7'op “ 35.5 


( b ) M = 0.77 

Cg = 0.04 


a » 24 “ 

= 0.8° up 





Row 




Orifice 

1 

2 

3 

4 


5 

1 

0.416 

0.613 

0.927 

1.002 

0.422 

2 

• 313 

.315 

.371 

.539 


.291 

3 

.207 

.250 

.197 

• 348 


.142 

4 

.217 

.296 

.163 

.277 


.049 

5 

.140 

.142 

.117 

.213 


.025 

6 

.103 

.155 

.160 

•on 


• OBI 

7 

.097 

.142 

.077 

.109 

- 

• 008 

8 

.066 

.100 

.268 

.200 


• 041 

9 

.104 

.050 

.101 

.017 

- 

.066 

10 

.032 

.108 

.074 

• 100 


.242 

11 

.034 

.023 

.100 

- .017 


.084 

12 

.040 

.050 

- .008 

.000 


.008 

13 

.030 

.042 

• 000 

- .092 


• 081 

14 

.091 

.067 

,039 

- .148 

- 

• 008 

15 

- .033 - 

.033 

.008 

- .120 


.060 

16 

• 033 

.000 

• 016 

- .042 



17 

.009 

.033 

.017 

- ,033 



16 

- .024 

.008 

.016 

- .042 



19 

.016 

.058 

• 086 

• 042 



“n 

0.081 

0.109 

0.223 

0.086 


0.025 

cm 

.0009 

.OOU 

.0021 

.0242 


.0246 


Oj* =0.090 


x < 

Cp " 




On 1 = .0094 
Ob ' - .035 


y ' 
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TABI£ 7.- Continued. 
(m « 0.77] 


(o) M = 0.77 a = 3.5 0 (d) M <= 0.77 a « 3.?® 

Cj, A = 0.11 ^ = 0.8° up B 0.U = 0.8° up 
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TABLE 7.- Continued, 


ro 

00 


[m -o.rf] 


(e) H * 0.77 
Cjj = 0.21 


\ W 


4.9° 
0.8° up 


(f) H = 0.77 
C_ =0.25 
“A 


a 



-5.5 0 

= 0,6° up 


Qrifloe 

Bow 


Orifio* 

How 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

1.375 

1.706 

1.920 

1.593 

1.186 


1 

1.625 

1.907 

2.055 

1.753 

1.384 

2 

.917 

1.504 

1.490 

1.490 

1.118 


2 

1.090 

1.655 


1.664 


3 

. 666 

.935 

1.093 

1.323 

.691 


3 

• 806 

1.262 



MUKtt 

4 

.665 

• 6S2 

.592 

1.173 

.208 


4 

.790 

.898 

.946 

1.266 

■ 261 

5 

• 491 

.377 

.401 

• 864 

.074 


5 

.590 

.457 

• 500 

.957 

.171 

6 

• 396 

.404 

.401 

♦ 343 

.128 


6 

.444 

.442 

.490 

.456 

.142 

7 

.320 

.323 

.335 

• 258 

.067 


7 

.390 

• 382 

.331 

.392 

• 082 

8 

.352 

.263 

.382 

• 340 

• 000 


8 

♦ 337 

.281 

.440 

• 346 

.008 

9 

• 256 

.198 

• 224 

.124 

- .049 


9 

.304 

.220 

.262 

.154 

- .032 

10 

.143 

.190 

.163 

• 148 

- .255 


10 

.172 

.204 

.185 

• 170 

- .211 

11 

.119 

.093 

.173 

.059 

- .083 


11 

.167 

• 130 

.211 

.083 

- .023 

12 

.060 

.108 

.025 

• 032 

.000 


12 

.066 

.114 

• 008 

• 048 

>000 

13 

• 044 

.058 

.025 

- .075 

- .056 


13 

.051 

.041 

.049 

- .049 

- .040 

14 

.106 

• 100 

.053 

- .155 

- .016 


14 

.097 

.098 

• 038 

- .137 

- .008 

15 

• 000 

.000 

- .017 

- .135 

- .042 


15 

- .016 

• 000 

.000 

- .117 

• 000 

16 

• 041 

• 008 

.016 

- .066 



16 

.048 

- .008 

- ,016 

- .065 


17 

• 008 

.049 

- .008 

- .065 



17 

.000 

.064 

.016 

- .040 


16 

- . 04B 

.000 

• 024 

- .033 



18 

- .039 

.008 

.016 

- .033 


19 

• 032 

.049 

.068 

• 000 



19 

• 024 

.040 

.075 

.017 


°n 

0.258 

0.299 

0.288 

0.272 

0.196 


on 

0.295 

0.329 

0.343 

0.315 

0.249 


.0101 

.0146 

.0149 

.0440 

.0383 



.0130 

.00-93 

.0208 

.0443 

.0357 

Cjj' -0.262 

X 

'cp - 16.0 


oj' -0.304 

x< 

cp - 16.3 


c*» = .0236 

7 

-41.4 


On' = .0266 

7* 

^ =42.0 


Cb« = .108 





Cj,» - .128 





H • 
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TABLE 7.- Continued. 

[m «* 0.77] 



( g ) M = 
C - 0 
**A 

0.77 

0.31 

a a 

V 

6 . 2 ° 
0 . 6 ° up 



Row 

Orifice 







1 

2 

3 

4 

5 

1 

1.914 

2.047 

2,064 

1.923 

1.474 

2 

1.391 

1.846 

1.791 

1.805 

1.382 

3 

1.070 

1.500 

1.542 

1.681 

.969 

4 

1.001 

1.311 

1.334 

1.466 

.391 

5 

• 646 

.704 

.711 

1.193 

.257 

6 

.585 

• 523 

• 649 

• 639 

.188 

7 

.458 

• 462 

.444 

.514 

.114 

B 

• 427 

• 321 

.497 

• 482 

.016 

9 

■ 350 

.250 

• 308 

• 209 

• 000 

10 

• 193 

.250 

.238 

.209 

- .193 

11 

• 182 

.189 

• 209 

.090 

" .024 

12 

.124 

.137 

.040 

.024 

• OOB 

13 

.079 

• 073 

.024 

- .049 

- .047 

14 

• 120 

.081 

.030 

- .175 

.000 

15 

" .008 

• 000 

- .008 

- .115 

.000 

16 

• 040 

• 008 

.016 

- .064 


17 

■ 000 

• 056 

• 008 

- .024 


18 

- .046 

• 024 

.024 

- .057 


19 

.024 

• 040 

.108 

• 008 



O.36O 

0*402 

0.430 

0.377 

0,307 

°a 

.0162 

.0223 

.0226 

.0514 

.0360 


(h) M = 0.7S 

C _ = 0.* 


V° 


= 0 . 6 ° 151 


y'5 =41.9 


Orifice 

Row 

1 

2 

3 

4 

5 

1 

2*078 

2.212 

2,069 

1.918 

1.532 

2 

1.538 

1.915 

1.830 

1.853 

1.451 

3 

1.235 

1.601 

1.580 

1.718 

1.040 

4 

1.108 

1.392 

1.446 

1.559 

.476 

5 

.727 

• 7 B 6 

.894 

1.231 

.321 

6 

.594 

.596 

.791 

.742 

.218 

7 

.509 

.493 

.590 

.585 

.138 

8 

.478 

• 384 

• 568 

.566 

♦ 040 

9 

.391 

.281 

.331 

.257 

- .008 

10 

• 208 

.265 

.245 

• 216 

- ,201 

11 

• 190 

.166 

.225 

.090 

• 008 

12 

.147 

.137 

.016 

.039 

.016 

13 

.086 

.065 

• 032 

- ,065 

- .024 

14 

.127 

.081 

,045 

- .158 

- .016 

15 

- .016 

.008 

■* , 008 

- .107 

- .025 

16 

• 032 

• 023 

• 000 

- .064 


17 

.008 

.032 

.000 

- .040 


18 

- .046 

- .006 

,024 

- .041 


19 

.039 

.048 

.074 

.000 


°n 

0.393 

0431 

0454 

0.407 

0.340 

«* 

.0179 

.0256 

.0254 

.0506 

.0355 



Os' s 0*400 

V «■ .0324 

ty =■ . 1&8 


Cjj * n 0.370 
On* » .O3O5 
Ob' =< .355 


£td9^h m iravN 




TABLE V.- 



O 


inued. 

3 


(J) M » 0.78 a = 8.2® 

~ 0.46 El m 0.6 up 


Orifine 

Row 

1 

2 

3 


5 

1 

2.429 

1.946 

1.822 

1.672 

1.299 

2 

1.834 

1.962 

1.674 

1.595 

1.210 

3 

1,586 

1.774 

1.502 

1.515 

1.079 

A 

1.488 

1.735 

1.484 

1.469 

• 762 

6 

1.087 

1.338 

1.199 

1.299 

.640 

6 

• 842 

1.072 

1.137 

.969 

.545 

7 

.715 

• 920 

.935 

.865 

• 380 

B 

.683 

• 606 

.906 

.894 

• 150 

9 

.531 

.505 

.628 

.608 

• C71 

10 

.331 

.417 

.442 

.503 

- .168 

li 

.247 

.270 

.408 

• 350 

.024 

12 

.224 

.193 

.088 

.213 

.081 

13 

.100 

.057 

.080 

.024 

.016 

14 

.135 

• 089 

.067 

- .087 

.056 

15 

• 031 

• 016 

.064 

- .074 

- .008 

16 

.079 

.047 

.055 

.000 


17 

• 008 

.024 

.024 

- .OOB 


ia 

- ,031 

.024 

.039 

.024 


19 


• 032 

.107 

• 016 


<T» 


0.578 

0.582 

0.542 

0.452 

°a 


.0182 

.0035 

.0150 

.0083 

Or* -.0.532 


op -21.6 


C*» - .0179 

y’ 



<y = .223 
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TABLE v>" Continued.. 


a «8.9° 
t = 0,6 ° np 


i Orifice 


Row 

1 

‘1 

3 

4 

5 

2*316 

1.934 

1.760 

1.727 

1.691 

1.518 

1.594 

1.547 

1.233 

1.133 



1*625 

1*197 

*954 

*846 

• 754 
*612 

• 368 

• 312 

• 200 
•-128 

• 174 

• 031 

• 094 

• 008 

• 015 

• 031 


1.667 

1*385 

1*163 

1*021 

*721 

• 631 
*543 
.367 

• 248 

• 0B0 

• 096 

• 040 
.077 

• 047 
*040 

• 016 


1*396 

1.195 

1.144 

.984 

• 965 
*747 

• 582 

• 486 

• 191 

• 143 

• 103 

• 0B6 

• 103 

• 056 

• 086 
.115 


427 
1.401 
1.275 

• 956 

• 894 

• 902 

• 685 

• 604 

• 455 

• 330 
.168 

- .031 

• 008 

• 056 

• 087 

• 040 
.073 


1*023 
.737 
• 662 

• 605 

• 459 

• 236 

• 150 
* »12B 

• 097 
.105 
.055 

• 060 
• 041 


°n 

0.580 

0.615 

0.623 0.586 

0.482 

o* 

.0027 

.0037 

-.0162 -.0060 

-.0095 


V * 0.571 
0a' « .0033 
Ob' « .239 





Qrifioa 



) M = 

0.78 

a m 

KU® 

0g = 

"A 

0.58 

V 

0.2° hi 

Row 

1 

2 

3 

4 

1.950 

1.681 

1.670 

1*521 

1.796 

1.633 

1.507 

1.495 

1.685 

1.529 

1.456 

1.395 

1*679 

1.551 

1.427 

1.369 

1.321 

1.323 

1.134 

1.213 

1.057 

1.237 

1.134 

*966 

.991 

1.083 

• 963 

• 904 

.836 

• B59 

1.057 

• 923 

.786 

• 775 

.811 

*733 

.575 

• 671 

• 755 

• 716 

.435 

• 532 

• 670 

• 568 

• 324 

• 36Q 

• 334 

• 432 

• 178 

.233 

• 293 

• 272 

■ 198 

• 169 

• 192 

• 134 

• 078 

.150 

• 200 

• 139 

*142 

• 124 

.174 

.159 

• 066 

.142 

.127 

• 189 

• 008 

• 096 

.149 

• 129 

.031 

*008 

*115 

• 122 


1*254 

1.185 

1.034 

• 775 

• 694 

• 620 

• 523 
.370 

• 277 

• 032 

• 210 

• 193 
.179 

• 183 

• 114 




0.653 0,681 

0.702 0.649 

0.555 

o* 

-.0087 -.0223 

-.0436 -.0353 

-.0372 


C*' = 0.637 

0*' O-.0221 

^op n 2$«5 

y ! cp 



Ob' a .367 
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TABUS V.- Concluded. 






I 


\ » 


IABLE VI 

PRESSURE CGEWIC ISSUES AHD ASKOIOTAMIC CEARACTERIS!EICS OF IHE DCMJLAS X-3 WHTCJ 

[m ■*» 0.83J 


(a) M o 0.82 
O. *> 0.02 
“A 





«P 


(b) M = O.83 

% b0 *°5 


0 s 2«4j! 

a °’f «P 


Cbrtflee 

Row 

1 

2 

3 

4 

. . 



0.397 

0.487 

0.807 

0.923 



. 286 

.326 

.358 

• 554 


3 

.259 

*230 

.184 

.327 

.106 

4 

.181 

.242 

.135 

.304 

- .007 

5 

.086 

.106 

.094 

• 216 

.052 

6 

.124 

*146 

.141 

.029 

.043 

7 

.095 

.096 

• 106 

.077 

.037 

8 

.095 

.117 

.237 

.196 

- .058 

9 

.076 

.074 

.096 

.037 

- .037 

10 

.071 

.103 

.065 

.073 

- .206 

11 

• 030 

.028 

.081 

.037 

- .037 

12 

.043 

.059 

.000 

- .036 

- .052 

13 

.020 

.015 

.022 

- ,067 

- .036 

19 

.109 

.089 

.054 

- ,080 

- .044 

15 

- .050 

- .036 

- .007 

- .083 

- .008 

16 

.015 

.014 

- .007 

- .037 


17 

- .038 

.036 

.015 

- .007 


18 

- .035 

• 000 

.000 

- .037 


19 

.007 

.022 

• 061 

.007 


°a 

0.079 

0.101 

0.110 

0.090 

0.035 


.0004 

-.0009 

.0032 

.0208 

.0174 

Cn» « 0.087 

X 

*od c 17*2 

Ca' = .0068 

7 

■ 0 p = 39.7 

Cb' = .035 





Orifice 

Row 

1 

2 

3 

4 

5 

1 

0.344 

0.354 

0.695 

0.791 

0.301 

2 

.221 

• 302 

.242 

.424 

.242 

3 

i 166 

.234 

.147 

.303 

.118 

4 

• 164 

.236 

.156 

.289 

.015 

5 

.077 

.059 

.096 

*153 

.015 

6 

.107 

.109 

.125 

• 010 

.065 

7 

.058 

.086 

.049 

.049 

,015 

8 

.077 

.089 

.231 

.199 

- .037 

9 

.070 

.067 

.083 

.045 

- .052 

10 

.043 

.112 

.074 

.060 

- .112 

11 

.015 

.035 

.090 

.038 

- .045 

12 

.029 

• 068 

.000 

• 015 

- .008 

13 

.013 

.045 

.015 

- .090 

- .044 

14 

.089 

• 068 

.041 

- .022 

- .022 

15 

- .044 

- .037 

• 000 

- .107 

“ .008 

16 

.007 

.000 

.000 

- .015 


17 

- .023 

.052 

.037 

- .044 


18 

- .050 

• 000 

• 007 

- .015 


19 

.022 

.037 

.054 

- .008 


°n 

O.O63 

0.089 

0.101 

0.085 

0.027 

• c * 

.0025 

-.0022 

.0006 

.0142 

.0U1 

Cjj» a 0.078 

X 

co = 19.4 


V - .0043 

7'op s 


Cb* ■ .031 





HACA RM H56G13 















Orifice 


°n 

0.128 0.151 

0.168 0,123 

0.058 

°a 

,0025 .0026 

.0071 .0286 

.0263 


Cg ' * 0.130 

x ’cp * 



On * = .0122 

y , cp *• 39*° 



(V * .051 



Orifice 

\ 

1 

2 

3 

4 

5 

1 


1.045 

1.452 

1.704 

1.747 

1.146 

2 


.601 

.641 

.820 

1.336 

.645 

3 


.490 

.471 

.465 

.793 

• 160 

4 


.455 

• 466 

.378 

.452 

.091 

5 


.309 

.302 

.250 

.370 

• 101 

6 


.319 

.307 

.333 

.217 

• 098 

7 


.262 

.283 

.275 

• 188 

.051 

8 


.253 

• 240 

• 400 

.308 

- .029 

9 


.188 

.181 

♦ 204 

.130 

- .072 

10 


• 118 

.174 

.121 

.101 

- .369 

11 


.089 

.075 

.123 

*052 

- .102 

12 


.084 

.094 

♦ 029 

• 000 

- .022 

13 


• 039 

.022 

.000 

- .073 

- .064 

14 


• 093 

.073 

• 060 

- .193 

- .007 

15 

- 

.028 - 

• 029 

- .036 

- .148 

- .022 

16 

- 

• 007 

.000 

.014 

- .058 


17 

- 

.022 

.043 

- .014 

- .036 


18 

- 

• 056 

.000 

.007 

- .037 


19 


.021 

.014 

.060 

.022 


°n 


0.1® 

0,210 

0.226 

0.191 

0.100 

Cm 


.0080 

.0077 

.0101 

.0392 

.0350 


Cg* 

= 0.186 



op =15-° 



Cm* 

= ,0186 


7 1 



Ob’ 

- .075 























(a) M es 0.33 

Gjj eO.22 


. a = 4.5° 

Cfe = 0.8° up 


MBLE VI.- Continued. 

[m « 0.80 


(f) H = 0.83 
-0.26 


a =5.2° 


; 0.8° up 


Qriflao 



Grlfica 


1 

— \ 1 

1.345 

1.717 

1.906 

1.920 

1.507 

2 

.B50 

1.532 

1.469 

1.617 

1.359 

3 

.667 

.742 

1.296 

1.477 

.387 

4 

.621 

.521 

.659 

1.160 

.049 

5 

.466 

.377 

.314 

.544 

.065 

6 

♦ 393 

.392 

.369 

.253 

• 133 

7 

.354 

.386 

.322 

.216 

.058 

8 

.326 

.297 

.427 

.288 

.014 

9 

.247 

.224 

,239 

.122 

- .079 

10 

.173 

.202 

.121 

.144 

™ . 360 

11 

.096 

.108 

.130 

.051 

- .OSB 

12 

.097 

• 123 

.050 

.028 

- .007 

13 

• 045 

■ 036 

.022 

- .072 

- .042 

14 

.107 

.073 

.067 

- .192 

• 000 

15 

- .042 - 

.029 

- .036 

- .133 

- .022 

16 

• 000 - 

.007 

• 014 

«058 


17 

- .030 

• 043 

.000 

- .036 


ia 

- .048 

.022 

.000 

- .022 


19 

• 000 

.014 

.067 

.007 


On 

0.246 

0.283 

0.287 

O.263 

0.172 

°n 

.0109 

.0X36 

.0159 

.0471 

.0426 


V =0.253 

Cn« = ,0246 


X 

y 1 

SS-8:2 



(V = .104 






1.543 

1.846 

2.003 

1.999 

1.068 

1.643 

1,585 

1.738 

.873 

1.316 

1.439 

1.552 

• 788 

• 833 

1.236 

1.421 

• 562 

• 456 

.474 

1.192 

.490 

.453 

.465 

.371 

.424 

• 463 

• 336 

.250 

• 424 

.303 

.421 

.294 

.273 

.228 

,215 

.092 

.192 

.192 

.154 

.128 

.117 

.107 

.135 

.058 

.131 

.107 

.021 

• 014 

.038 

• 065 

.028 

- .050 

.134 

.079 

.059 

- .232 

• 042 

- .029 

- .043 

- .124 

.007 

- .028 

• 000 

- .064 

.037 

• 056 

.007 

• 000 

.027 

• 014 

.007 

- .029 

.000 

.035 

.059 

.022 

O.3OI 

0.323 

0.363 

0.330 

.0115 

.0203 

.0256 

.0555 



Cff» -0.302 
On' a .0307 
Ob' = .126 


i'cp = U.9 

y*op = 4I.S 
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TABLE VI.- 


[m » 0. 

(g) M »0.a; a =5.7° 

Cj, A = 0.31 ffe L = 0.6° UP 


Bow 


OrlflM 

1 

2 

3 

4 

5 

1 

1.708 

1.919 

2.060 

2.074 

1.689 

2 

1.205 

1,704 

1.669 

1.808 

1.525 

3 

1.026 

1.494 

1.522 

1.651 

1.214 

4 

.922 

1.367 

1.367 

1.505 

.266 

5 

.691 

.633 

.972 

1.321 

.028 

6 

.612 

.522 

.747 

.915 

• 055 

7 

.509 

.496 

.507 

.513 

.035 

B 

• 482 

.532 

,452 

.355 

• 014 

9 

.379 

.204 

.198 

.070 

- .035 

10 

.176 

.197 

.139 

.077 

- .288 

11 

• 123 

.119 

.140 

.029 

■* .043 

12 

• 081 

.106 

.021 

.014 

- .007 

13 

.056 

.064 

.021 

- .078 

.007 

14 

• 111 

.064 

.045 

- .146 

.007 

15 

- .014 - 

.035 

- .028 

- .144 

.014 

16 

- .007 - 

.007 

- .007 

- .028 


17 

- ,036 

• 056 

• 000 

- .049 


18 

- .041 

.000 

- .007 

.007 


19 

.000 

• 035 

.058 

- .014 


<>n 

0.338 

0.394 

0.400 

0.374 

0.300 

°ra 

.0178 

.0260 

.0315 

.0573 

.0482 


Cn* = 0.361 
Cm» = .0353 


x 

7 

op -45.2 

op ~ 



Cm’ = .0353 
<V » 





MCA EM H 56 G 13 









I 


* l 


1 


WBLB VI.- Continued. 

[m « 0.85] 


(i) M = 0.84 a = 6.9? 

C„ => 042 ft, = 0.5° tip 

A 


orifice 

Row 

1 

2 

3 

4 

5 

1 

1.931 

2.073 

2.194 

2.243 

1.765 

2 

1.451 

1.844 

1.806 

1.921 

1.675 

3 

1.259 

1.664 

1.639 

1.792 

1.353 

4 

1.16Q 

1.541 

1.549 

1.643 

■ 805 

5 

*893 

1.045 

1.245 

1.455 

.531 

& 

.825 

.796 

1.219 

1.114 

.262 

7 

.741 

.730 

1.105 

1.105 

.111 

B 

.714 

.724 

1.092 

.936 

- .020 

9 

.694 

.774 

.382 

.414 

- .034 

10 

.225 

.166 

.150 

.309 

- .269 

11 

.135 

.078 

.097 

.084 

- .007 

12 

*113 

.111 

“ .048 

- .041 

.007 

13 

.037 

.021 

- .021 

- ,125 

- .007 

14 

• 096 

.062 

- .013 

- .266 

.000 

15 

- .027 

- .027 

- .021 

■* .156 

- .021 

16 

- .014 

- .007 

- .020 

- .076 


17 

- .043 

.034 

.007 

- ,041 


IB 

- .046 

• 000 

- .027 

- .035 


19 

.013 

• 048 

.078 

.007 


°n 

0.444 

0,497 

0.52S 

0,504 

0.424 

«■ 

.0205 

.0285 

.0389 

.0606 

.0475 

0|f» = 0.473 

X' 

op = 17.0 


Cm 1 a .0360 

7' 



C|)* w »203 





<J) M =0.84 

Cu = 0.&6 
"A 




up 


Orifice 



Row 



“m 

2 

3 

4 

5 

1 

2,048 

2.140 

2.255 

2.286 

1.8.37 

2 

1.508 

1.924 

1.871 

1.975 

1.720 

3 

1.343 

1.763 

1.712 

1.837 

1.420 

4 

1.220 

1.579 

1.596 

1.735 

♦ 887 

5 

.977 

1.246 

1.301 

1.518 

.590 

6 

.874 

.910 

1.266 

1.133 

• 380 

7 

• 826 

.825 

1.199 

1.171 

• 201 

8 

.773 

.776 

1.237 

.895 

.020 

9 

.776 

.804 

.539 

.494 

- .048 

10 

.297 

.227 

,237 

.404 

- .281 

11 

.134 

.097 

.103 

.217 

- .028 

12 

.119 

• 083 

- .041 

.014 

• 014 

13 

.018 

• 007 

- .041 

- .097 

.000 

14 

• 088 

.048 

• 000 

- .278 

• 000 

13 

- .040 

- ,041 

- .062 

- .183 

- .014 

16 

- .014 

- .013 

- .007 

- .089 


17 

- .014 

• 034 

• 000 

- .054 


IB 

- .059 

.000 

- .007 

- ,049 


19 

.007 

• 041 

.071 

.007 


°n 

0479 

0.531 

0.579 

0.539 

0.469 


.0211 

.0318 

•0352 

.0575 

.0449 

(%' *0.510 

x'op =17.6 


On 1 a *0 3®) 
Ob* - .220 

7' op 10 43.1 



Vj< 

"5 
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TABLE VI.- Continued. 



(k) M = 0.85 

a = 

8.2° 



\ =°*52 


0.6° up 





' Rot 



Orifice 

1 

2 

3 

4 

5 

1 

2.203 

2.236 

2.364 

2.350 

1.902 

2 

1.577 

2.043 

1.995 

2.023 

1.750 

3 

1.499 

1.865 

1.806 

1.885 

1.406 

4 

1.319 

1.717 

1.716 

1.739 

.758 

5 

1.098 

1.439 

1.393 

1.487 

.616 

6 

1.005 

1.061 

1.376 

1.078 

.492 

7 

.903 

.938 

1.267 

.963 

.373 

8 

.894 

.891 

1.330 

.901 

.169 

9 

.887 

.808 

.565 

.663 

.095 

10 

.309 

.267 

.412 

.614 

- .335 

11 

.141 

.154 

• 328 

.453 

.042 

12 

.126 

.117 

.068 

.276 

.069 

13 

.043 

.046 

.027 

.110 

.060 

14 

.115 

.055 

.013 

- .182 

.055 

15 

- .020 - 

.020 

- .014 

- .098 

.035 

16 

.034 

.000 

• 020 

- .021 


17 

- .028 

.041 

.007 

- .014 


18 

- .039 

.014 

.027 

.000 


19 

.013 

.020 

.092 

.028 


°n 

0,535 

0.595 

0.670 

0.633 

0.538 

cm 

.0177 

.0297 

.0204 

.0245 

.0211 


<y = 0.583 
Cm* = .0256 


*» 

y* 

ep " 2°*6 

op " 43.5 



Cb* = .254 





(i) H = o.at 
c„ = 0.56 


a = 10 . 1 ° 
?k L «= 1.0° up 


Orifice 



— p 




1 

2 

3 

4 

5 

1 

2.051 

1.589 

1.900 

1.219 

1.027 

2 

1.863 

1.564 

1.720 

1.133 

.924' 

3 

4 

1.644 

1.602 


♦ 740 

• 543 

5 

1.252 

1.335 

.794 

.958 

• 484 

6 

1.027 

1.184 

.794 

*663 

.444 

7 

.917 

1.041 

• 689 

.683 

• 461 

S 

.838 

.815 

.763 

• 680 

• 330 

9 

.643 

.730 

.645 

.552 

.311 

10 

.511 

• 600 

.632 

.571 

- .095 

11 

.428 

,435 

.613 

• 520 

- .048 

12 

.355 

.335 

.360 

.396 

.028 

13 

.213 

.179 

.339 

• 322 

.400 

14 

.203 

.185 

.309 

.027 

,395 

15 

.107 

.155 

.294 

- .091 

,307 

16 

.128 

.199 

.330 

.238 


17 

.084 

• 196 

• 305 

• 283 


18 

.013 

• 116 

• 288 

.255 


19 

.033 

- .007 

.197 

.180 


°n 

0.635 

0.651 

0.682 

0.520 

0.449 

Cm 

-.0081 

-.0238 

-.0553 

-.0400 

-.0439 


Cu * = 0.580 
<V * -.0227 

Ob' = .232 


x« cp =28.9 
y'cp * A0 * 1 


NACA HM H56GI3 




TABLE VI.- Concluded. 

[m « 0.85] 


M =0.34 


a = 11.1° 


: 1.7° down 


Ifioo 

1 

2 

3 

4 

5 

1 

1*981 

1.667 

1.786 

1.523 

1.152 

2 

1*855 

1.663 

1.675 

1.485 

1.110 

3 

1.681 

1.530 

1.567 

1.389 

*929 

4 - 

1.669 

1.524 

1.577 

1.434 

.670 

5 

1*306 

1.309 

1.022 

1.160 

• 661 

6 

1.143 

1.239 

1.013 

.951 

.584 

7 

.962 

1.033 

.851 

.853 

.585 

8 

.900 

.943 

.966 

.898 

.424 

9 

.764 

• 820 

• 824 

• 688 

.386 

10 

.610 

.710 

.774 

.723 

.205 

11 

.519 

.538 

.709 

• 618 

. 366 

12 

.435 

.445 

.469 

.517 

.344 

13 

.280 

.289 

.373 

*384 

.327 

14 

• 264 

.295 

.347 

.384 

• 341 

15 

.134 

.237 

.321 

.273 

.265 

16 

.135 

.285 

.371 

.334 


17 

.148 

.243 

.278 

• 330 


18 

• 085 

.192 

.289 

.276 


19 

- .013 

■ .007 

.155 

• 201 



0.765 

-.0712 


0.707 

-■0676 


0.590 

-.0792 


C»' -0.637 

V = -0469 

o£» = .289 


y’op a 42.1 


NACA RM H56G13 



TABLE VH 


PRESSURE COEFFICIENTS AND AERODYNAMIC CHARACTERISTICS OF THE DOUGLAS X-3 WING 

[h « o.ee] 


(a) M = 0.38 
C,, =-0.02 
A 


a = 1 . 6 ® 

£l =0.1 down 


(b) M = 0.83 
C_ = 0.06 

“A 


a =2.3? 

= 0.1° down 


Orifice 



Row 



1 

2 

3 

4 

5 

X 

0.172 

0.147 

0.352 

0.368 

0.136 

2 

.105 

.214 

.106 

,268 

.127 

3 

.103 

.180 

.095 

• 248 

.026 

A 

.099 

.147 

.043 

.209 

.026 

5 

.068 

.051 

• 008 

.092 

- .013 

6 

. 0 A3 

• 052 

• 025 

- .017 

.108 

7 

.042 

- .026 

• 060 

.017 

.020 

8 

.034 

.070 

.203 

.175 

- .039 

9 

.048 

.138 

.198 

• 111 

- .111 

10 

.032 

.053 

.039 

.013 

- .151 

11 

.020 

.025 

.046 

.027 

- .033 

12 

.038 

• 033 

- .013 

- .013 

- .007 

13 

- .012 

- .033 

- .020 

- .066 

- .038 

14 

.130 

.178 

.152 

*■ .039 

- .026 

15 

- .051 

- .065 

- .059 

- .067 

- .013 

16 

- .032 

- .032 

• 000 

- >013 


17 

- .007 

.039 

• 013 

.000 


18 

- .019 

.013 

.000 

- .007 


19 

.019 

.026 

• 041 

- .007 


°n 

0.040 

0.059 

0.070 

0.052 

- 0.002 


-.0010 

— 0 Q 40 

-.0052 

.0093 

.0134 

Gjg * a 0,043 

X 

op = 22.5 


Ca ' = ,0012 

ty = .ois 

7 







Row 



Orifice 

1 

2 

3 

4 

5 

1 

0.367 

0.348 

0.410 

0.542 

0.150 

2 

.265 

.346 

.230 

.368 

.185 

3 

.231 

.275 

.215 

.391 

• 053 

4 

.196 

.233 

.151 

.317 

,046 

5 

.123 

,124 

.113 

.183 

.048 

6 

• 088 

.126 

.131 

.035 

.066 

7 

.115 

.098 

.152 

.098 

.021 

8 

.088 

.163 

.245 

.226 

- .047 

9 

.148 

.239 

.267 

.225 

- .115 

10 

• 065 

• 082 

.060 

• 020 

- .204 

11 

.035 

.038 

.061 

.021 

- ,055 

12 

.039 

.055 

.014 

- .013 

~ .034 

13 

- .012 

- .007 

.007 

- .096 

.000 

14 

.088 

,062 

♦ 000 

- .134 

- .054 

15 

- .060 

- .061 

- .035 

- .077 

.035 

16 

- .034 

.007 

.007 

- .027 


17 

- .028 

.013 

.027 

- ,020 


18 

- .026 

.000 

- .007 

- ,021 


19 

.033 

.027 

.021 

.021 



0.076 

0.101 

0.098 

0.079 

0.007 


.0028 

-.0003 

.0004 

.0173 

.0141 

Cw* *0.030 

X 

'op = 


C*' - .0067 
Cb 1 = .029 

7 

’cp = 36*9 






* 


TABLE VH.- Continued. 

(m =* o.8e] 


( o ) H = 0.88 a = 2 , 6 ° 

0^ o 0.08 ^ - O' 5 


(d) M => 0.88 <x = 3.4° 

Cjj m 0.15 = 0° 


Orifice 

How 

1 

2 

3 

4 

5 

1 

0.514 

0.395 

1.068 

1.277 

0.412 

2 

.343 

.404 

• 264 

. 445 

.183 

3 

• 290 

.352 

.257 

.414 

.053 

4 

.240 

.283 

,176 

.359 

.033 

5 

.174 

.167 

.155 

.233 

.094 

6 

.158 

.143 

.164 

• 035 

.151 

7 

.140 

.158 

.177 

.149 

• 041 

8 

.131 

.188 

.276 

.224 

- .060 

9 

.189 

.283 

.312 

.243 

- .107 

10 

.097 

.061 

.053 

.000 

- ,216 

11 

.021 

.051 

.067 

.027 

- .061 

12 

.091 

.066 

.027 

.000 

- .034 

13 

- .012 

.000 

.007 

- .102 

- .013 

14 

.120 

• 034 

- .006 

- .113 

- .027 

15 

- .059 

- .067 

- .061 

- .076 

.014 

1(3 

- .013 

- .007 

.013 

- ,047 


17 

- .026 

.020 

• 013 

- .027 


18 

“ .019 

.007 

.000 

- .014 


19 

.026 

.020 

.028 

- .007 


On 

0.112 

0.116 

0.133 

0.110 

0.033 


.0000 

.0014 

.0049 

.0242 

.0175 

Cu» « 0.104 

I' 

op ■ 76,2 


Ob' = .0091 

y' 

S =39.0 


c b ' 0 .041 





Orlfloo 

Row 

1 

2 


4 

5 


1 

0.913 

1.278 

1.403 

1 . 48 Q 

1.051 

2 

.542 

• 598 

1.085 

1.175 

.941 

3 

.405 

.446 

.522 

1.057 

.124 

4 

.387 

• 354 

♦ 299 

.520 

- .013 

5 

.279 

• 262 

.199 

• 319 

.047 

6 

.263 

.232 

.242 

• 211 

• 203 

7 

• 253 

.247 

• 266 

.237 

.027 

8 

.227 

• 269 

.399 

.305 

- .027 

9 

.273 

• 365 

• 400 

.249 

■* . 134 

10 

• 201 

• 142 

• 060 

• 040 

" . 169 

11 

.083 

.076 

.061 

.027 

- .061 

12 

.091 

.061 

• 020 

- .020 

- .020 

13 

.000 

.007 

.007 

- .095 

- .020 

14 

.087 

- .027 

- .031 

- .107 

- ,013 

15 

- .073 

.047 

- ,068 

- .097 

.000 

16 

- .027 

- .020 

.000 

- .047 


17 

- .028 

.033 

.000 

- ,033 


18 

- .019 

• 000 

• 000 

- .007 


19 

.026 

.020 

.028 

• 014 


°n 

OtlSl 

0.183 

0.204 

0.188 

0.097 


.0038 

.0105 

.0141 

.0333 

.0304 

On' => 0.172 
0** m .0177 

I' op = 14*7 
7 'Z “#*9 


<V =. .070 





F 
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TABLE VH.- 




(e) M = 0.88 


a = 

4 . 2 ° 



Cjj ** 0.21 


^L = 

0.3 down 



Row 

Orifice 







1 

2 

3 

4 

5 

1 

1.077 1 

.458 

1.574 

1.623 

1.231 

2 

,774 1 

.279 

1.278 


1.102 

3 

.604 

,885 

1.035 

1.210 

.774 

4 

.560 

.494 

.912 

1.082 

.124 

5 

.409 

.342 

.258 

.919 

- .074 

6 

.358 

.303 

.284 

.341 

- .013 

7 

.330 

.342 

.335 

• 306 

.020 

3 

.313 

.357 

.450 

.411 

- .013 

9 

.362 

• 444 

.467 

.295 

- ,113 

10 

.336 

.377 

.199 

.013 

- ,134 

11 

.090 

.050 

.034 

.014 

.000 

12 

.091 

.047 

.000 

- .033 

.007 

13 

- .018 - 

.034 

- .040 

- .088 

- .013 

14 

.073 - 

.034 

- .012 

- .086 

.000 

15 

- .039 - 

.053 

- .067 

- .090 

.007 

16 

- .027 - 

.007 

.013 

- .047 


17 

- .028 

.027 

♦ 000 

- .013 


18 

- .045 

.000 

- .007 

- ,020 


19 

.020 

.020 

.021 

.014 


°n 

0.246 0.269 

0.294 

0.269 

0.184 

cm 

.0057 

.0136 

.0196 

.0418 

.0371 


Xjop “ 
7' op - 


Ch* =0.252 
Cm* = .0223 
Ob' = .105 


16.2 

41.9 


-F" 


ro 


88 ] 



(f) M = 0.88 

a = 

4.6° 



C% =°.26 


0 . 4 ° down 



Row | 

Orifice 

1 

2 

3 

4 

5 

1 

1.222 

1.535 

1,681 

1.730 

1.330 

2 

.906 

1.370 

1.372 

1.439 

1.201 

3 

.750 

1.117 

1,151 

1.319 

.876 

4 

.677 

.774 

1.005 

1.175 

.429 

5 

.494 

,419 

.480 

1.009 

.395 

6 

.461 

.364 

,394 

.680 

- .072 

7 

.381 

.350 

.378 

.540 

- .041 

8 

.372 

.409 

.456 

.543 

- .066 

9 

.416 

.502 

,498 

.415 

- .119 

10 

.431 

.469 

.528 

.027 

- .100 

11 

.165 

.088 

.027 

- .020 

.014 

12 

.065 

.047 

- .067 

- .079 

- .020 

13 

- .036 

- .054 

- .100 

- .128 

.013 

14 

.046 

- .040 

- .049 

- .112 

- .013 

15 

- .052 

- .046 

- .080 

- .103 

.007 

16 

- .046 

- .013 

.007 

- .040 


17 

- ,028 

.020 

.013 

- .033 


18 

- .032 

- .007 

- .013 

- .014 


19 

• 020 

.020 

.028 

.000 


on 

0.290 

0.318 

0.351 

0.326 

0.250 


.0078 

.0155 

.0196 

.0480 

.0411 


X’cp = 16.9 
y'op * 42.6 


Ch» =0,304 
(«' = .0246 
C b » = .129 






I 


f 


MBtE VII . - Continued. 

[M *■ 0.883 


(g) K » 0,88 

CjJ = 0.31 



C 1° 

=■ 5*1- 
a 0.1° down 


Orifice 

Row 

1 

2 

3 

4 

5 

1 

1.365 

1.626 

1.750 

1.781 

1.341 

2 

.967 

1.476 

1.411 

1.511 

1.223 

3 

.846 

1.174 

1.234 

1.383 

.927 

4 

.751 

1.139 

1.054 

1.233 

• 489 

5 

.565 

.562 

.797 

1.066 

.443 

6 

.525 

• 430 

.610 

.741 

.418 

7 

.463 

.415 

.469 

.724 

.000 

8 

.428 

.457 

.520 

.801 

- .137 

9 

.460 

.530 

.540 

• 503 

- .171 

10 

.477 

• 504 

• 548 

. 165 

- .172 

11 

.327 

• 416 

.145 

“ .007 

- .107 

12 

»0B9 

.007 

- .099 

- .111 

- ,027 

13 

- .071 

- .134 

- .178 

- .219 

- .006 

14 

• 020 

- .087 

- .092 

- .222 

- .007 

15 

- .084 

“ .092 

- .126 

- .'170 

- .007 

16 

- .052 

- .026 

.000 

- .046 


17 

- .048 

.020 

- .013 

- .032 


IB 

- .038 

.007 

- .013 

- .007 


19 

.019 

.007 

• 000 

.000 


®n 

0.327 

0.371 

0.3fi7 

0.371 

0.274 


.0005 

.0203 

.0239 

.0526 

.0488 

Cjj» a 0*346 

x» 

an^.5 


Ob' = .0294 

7 * op * 


Ob’ ** *M* 





(h) K a 0.89 

\ “ 0,35 


a *5.4° 

3 0*4° dovn 


Orifice 

Row 

1 

2 

... 

3 

4 

5 

1 

1.511 

1.675 

1.808 

1.804 

1.394 

2 

1.050 

1.483 

1.439 

1.552 

1.207 


.913 

1.282 

1.324 

1.401 

.967 

4 

• 835 

1.207 

1.166 

1.308 

.575 

5 

• 665 

.646 

.930 

1.117 

.495 

6 

.593 

• 528 

.847 

• 003 

.487 

7 

• 524 

• 478 

.675 

.795 

.513 

8 

.402 

.512 

• 604 

.855 

- .133 

9 

.533 

.553 

.517 

*700 

- .280 

10 

.506 

.534 

.545 

.589 

- .269 

11 

.443 

.507 

.571 

.262 

- .176 

12 

.372 

.419 

“ .026 

- .063 

- .026 

13 

- .034 

- .104 

~ . 183 

- .207 

- .013 

14 

- .025 

- .162 

- .178 

- .317 

- .006 

15 

- .107 

- .204 

- .232 

- .329 

• 026 

16 

- .051 

- .062 

~ .045 

- .090 


17 

- .027 

• 025 

*000 

- .082 


18 

- .062 

- .026 

- .038 

- .039 


19 

.013 

.025 

*040 

.013 


On 

0.389 

0.430 

0.445 

0.452 

0.366 

on 

.0013 

.0126 

.0233 

.0453 

.0369 

0 H > e 0,411 

x» 



V » .0221 

y' 

cp " 43 * 1 


Cj* 3 .177 







v» 


KACA RM H56G13 




4=- 

tr 


I 


(i) K =. 0.99 

Cj, * 0 J & 


lABtE VII.- Continued. 

[m « 0.86] 


a o 6.2® 

= 04.° down 


(3) M c 0.99 
0* = 0,52 

*A 


u — 6 . 6 ° 


Grifioe 

Row 

1 

2 

3 


3 

1 

1.660 

1.799 

1.897 

1.893 

1.474 

2 

1.237 

1.580 

1.540 

1.642 

1.375 

3 

1.029 

1.447 

1.406 

1.507 

1.066 

4 

.991 

1.289 

1.265 

1.406 

.673 

5 

.797 

.879 

1.026 

1.213 

*609 

6 

.683 

• 655 

.994 

.910 

.549 

7 

.647 

.595 

.901 

.911 

.570 

8 

• 381 

.597 

.825 

.981 

• 380 

9 

.612 

*648 

.665 

.833 

" .076 

10 

.592 

.604 

.664 

• 838 

- .385 

11 

*541 

.590 

.628 

.502 

- .402 

12 

.440 

*496 

• 326 

*120 

- .039 

13 

.143 

.188 

- .115 

- .155 

- .013 

14 

.019 

- .110 

- .160 

- *285 

»0C6 

IS 

- .088 

- .184 

- .216 

- .441 

.007 

16 

- .038 

- .050 

- .063 

- .090 


17 

- .033 

- .019 

- .038 

- .114 


IS 

- .043 

- ,026 

- ,044 

- .065 


19 

.006 

• 000 

• 026 

- .013 


*n 

0.473 

0.512 

0.559 

0.553 

0.452 

<hn 

-.0072 

.0024 

.0056 

.0317 

.0256 

V * 0.500 

X'on = 22,9 


Ob' “ .0104 

7 

=43.4 

<? 

11 

6 





Orifice 

Sow 

1 1 2 

3 

4 

5 

1 

1,795 1.895 

i.981 

1.985 

1.349 

2 

1.358 1.689 

1.636 

1.735 

1.458 

3 

1.162 1.555 

1.507 

1.624 

1.150 

4 

1.070 1.374 

1.357 

1.502 

.779 

5 

.905 1.105 

1.125 

1.304 

.679 

6 

,775 .791 

1.067 

.994 

• 623 

7 

.730 .695 

1.002 

.966 

.648 

8 

.664 ,656 

1.032 

1.049 

• 430 

9 

•70S .713 

.787 

.916 

.350 

10 

.635 .674 

.727 

.921 

~ .224 

11 

.594 .626 

.705 

.796 

- .312 

12 

.520 .560 

.460 

.202 

- .084 

13 

.132 .330 

- .013 

- *039 

- .006 

14 

.095 - .039 

- ,095 

- .171 

.000 

13 

- .025 - .165 

- .199 

- .427 

- ,020 

16 

.038 - .044 

- .051 

- «C83 


17 

.013 - .013 

- .057 

- .108 


18 

- ,006 - .032 

- .044 

- .071 


19 

•006 .000 

.020 

- .007 



0.541 0.582 

0.642 

0.633 

0.549 


-.0186 -.0046 

-.0062 

.0174 

.0010 

v -0.575 

I' 

m -25.2 


C*» --.0009 

y'ci> * 43*7 


<V = .252 





r 


I 


NACA HM E56G13 







TABIS VH.- continued. 


[m » O.BtlJ 


) M a 0.69 
\ *0.56 


a = 8.4° 

{&L ■ 0.3° down 


(l) N = 0,89 

0 o 0,61 

"A 


a = 9.5° 

^ « 0.3° down 


Qrtfioe 



1 

2 

3 

2.019 

2.060 

2.154 

1.570 

1.862 

1.797 

1.361 

1.762 

1.698 

1«322 

1.556 

1.513 

1.135 

1.354 

1.279 

.973 

1.078 

1.254 

.936 

.911 

1.210 

.845 

.876 

1.203 

.677 

.872 

»B57 

.757 

• 833 

.619 

.731 

.583 

.537 

.489 

.437 

.255 

.051 

• 052 

.159 

.089 

• 006 

.130 

.088 

“ .235 

- .103 

.013 

“ .044 

.025 

.007 

.057 

.076 

.037 

" .006 

.101 

.025 

.032 

.112 


4 


5 

2*157 


1.738 

.'1 

LQj 4, rj 

1.653 


.940 

1.498 


.723 

1.159 


.560 

1.143 


.446 

.946 


.221 

.633 


.127 

• 562 


.038 

.502 


.052 

*328 

« 

.175 

.161 


• 113 

.076 

- 

.122 

.144 


. 144 


- .173 

- .082 
.013 
• 117 




0.633 

0.669 

0.704 0.643 

0.545 

°n 


-.0112 

.0027 

-.0109 .0154 

.0210 


0h’ 

- 0,628 


x'op « 23,9 
y’cp.= 42.1 



«■’ 

V 

- .0068 
■ .265 




Orifice 

1 

2 

3 

4 

5 

1 

2.136 

2.179 

2.296 

2.18 2 

1*7U 

2 

3 


1.899 

1.805 

1.933 

1.795 

1.569 

1.270 

4 

1.485 

1.722 

1.653 

1.693 

.849 

5 

1.2B9 

1.483 

1.366 

1.438 

..706 

6 

1.144 

1.346 

1.349 

1.096 

.600 

7 

1.031 

1.066 

1.248 

.948 

.545 

a 

.990 

1.016 

1.265 

.940 

.330 

9 

.993 

.991 

.847 

.726 

• 242 

10 

.864 

.830 

• 684 

.711 

.096 

ll 

.767 

.476 

.591 

• 634 

• 059 

12 

.354 

.374 

.397 

.468 

- .026 

13 

.097 

.149 

.275 

.349 

.075 

14 

.115 

.065 

.255 

.235 

• 026 

15 

" .069 

- .121 

- .013 

- .007 

.066 

16 

- .013 

.031 

• 121 

- .013 


17 

" .013 

.108 

.128 

• 013 


ie 

- .037 

.039 

• 164 

.007 


19 

.031 

• 025 

.106 

.137 


1 

°n 

0.698 

0.746 

0.787 

0,718 

0.597 

°B 

- .0093 

-.0019 

-.0302 

-.0150 

.0088 



0jj‘ -0.699 
0m» = -.0054 
Oj,' = .294 


y’op =42.1 


NACA FM. H56G13 
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TABLE VH.- Continued. 

[h «• o.ae] 


(o) N - 0.1 

Cg - o . 


>12.5° 

. 0.7° dmm 


Orifice 

Row 

1 

2 

3 

4 

5 

1 

2*350 

2.416 

2.400 

1.847 

1.133 

2 

2.059 

2.273 

2.065 

1.798 

Pm 

3 

1.878 

2.105 

2.001 

1.737 


4 

1.827 

2.036 

1.779 

1.624 

.753 

5 

1.636 

1.762 

1.199 

' 1.238 

.671 

6 

1.426 

1.584 

1.182 

1.009 

• 678 

7 

1.345 

1.341 

1.110 

.900 

.619 

0 

1.312 

.961 

1.122 

.928 

.516 

9 

1.279 

.892 

1.040 

.794 

.410 

10 

• 563 

.795 

.898 

.837 

.219 

IX 

.472 

.616 

.794 

♦ 782 

.190 

12 

.387 

.544 

.528 

• 648 

.170 

13 

• 340 

.352 

• 462 

.513 

.233 

14 

.307 

.325 

■ 364 

.389 

.263 

15 

• 183 

.147 

• 201 

. 146 

.390 

16 

• 166 

• 351 

.377 

.161 


17 

• 140 

• 365 

.366 

.306 


18 

.093 

• 318 

• 343 

.366 


19 

- .069 

.064 

• 266 

.322 


“a 

0.834 

0.910 

0.093 

0,793 

0.600 

°a 

-.0232 

-.0452 

-.0742 

-.0692 

-.0678 


«y -0.017 
Ob' 0 -.O 429 
Cb 1 - .337 



11 op = 3M 
y'op C 41.2 


M *0.80 

_ * 0.00 


a * 1A.4 
Efc T a 1.0° dmm 


Orifioa 

How 

1 

2 

3 

4 

5 

1 

1.909 

1.657 

1.774 

1.503 

1.286 

2 

1.702 

1.640 

1.855 

1.608 

1.246 

3 

1.478 

1.436 

1.514 

1.506 

1.032 

4 

1.577 

1.627 

1.549 

1.552 

.817 

5 

1.248 

1.276 

1.118 

1.349 

.775 

6 

1.134 

1.253 

1.16C 

1*171 

.684 

7 

1.054 

1.030 

.967 

.993 

.697 

8 

.927 

1.030 

1.162 

1.006 

• 515 

9 

.878 

.801 

.931 

• 601 

• 446 

10 

.839 

.900 

*842 

.747 

.267 

11 

.771 

• 820 

• 833 

• 723 

.257 

12 

.686 

.687 

.565 

.648 

.329 

13 

.447 

• 513 

.499 

.511 

■ 465 

14 

.433 

• 420 

• 446 

.476 

.488 

15 

.357 

.433 

• 424 

.220 

• 460 

16 

.411 

.481 

.483 

.384 


17 

• 417 

• 478 

.479 

.515 


18 

. 344 

.399 

.475 

• 442* 


19 

. 134 

.200 

.343 

.398 


«n 

0.027 

0.066 

0.074 

O.ffLft 

0.609 

°B 

-.0032 

-.0957 

-.1017 

-.0091 

-.0006 


0.003 
i -.0844 

■ .336 


x» op =35.5 
y'ep ■Al.B 


iTD9fia m ydvn 




TABLE VII— Concluded 


■p- 

CO 



(q) H a 0.88 a = 15.2° 

0- «• 0.78 Ek a 0.4° down 

A L 



HACA RM H56015 








(CABLE VXXI 

PRESSURE COEFTCCIHm AM) AERODYHAKCC CEARACTERISEICfl OF USE DOUGLAS 2-3 WHfO 

[m « o.9(0 


to H = 0.09 

0 - a 0.06 


a * 2.6° 

El, a 0.2° d0W» 


(b) H a 0.09 
C» a 0.09 


a =3.1® 

^ = 0.3° down 


Grlfloe 


1,198 

,285 

,219 

*104 

.131 
,180 
.202 
.346 
*309 
.290 
.058 
- .032 
• .013 


°n 

0.140 0.145 

0.171 0.157 

0.058 

“a 

-.0017 -.0028 

.oon ,0153 

.0192 


V « 0.137 
0*« a .0047 
Ob’ =* .056 

I*-, a 21.6 

y'o£ *40.8 



Orifice I 






1 

2 

3 

4 

5 

1 

0*821 

1.129 

1.360 

1.340 

0.969 

2 

• 444 

.482 

.714 

1.060 

.807 

3 

,382 

*407 

• 351 

.657 

.033 

4 

,340 

,368 

.225 

• 449 

.025 

s 

*264 

*250 

.155 

.301 

• 025 

6 

• 232 

.211 

,212 

.124 

• 180 

7 

,214 

.191 

.226 

.216 

.251 

8 

*181 

.237 

.394 

.280 

- .069 

9 

.251 

.313 

.366 

.217 

- ,152 

10 

.269 

.332 

,358 

*324 

- .115 

11 

• 138 

.078 

.083 

,045 

- .135 

12 

,080 

.051 

- .032 

- .050 

• 000 

13 

- .006 

- .013 

>* .032 

- .115 

- .031 

14 

.038 

.115 

.047 

- .038 

- .019 

15 

- .100 

- .196 

- .230 

- .307 

- .007 

16 

- .044 

- .012 

- .013 

- .038 


17 

- .013 

.032 

.013 

- .013 


18 

- ,043 

• 026 

.000 

— ,026 


19 

• 050 

.025 

.039 

.000 


°n 

0.165 

0,193 

0.205 

0.188 

0.106 

°a 

.0041 

.0015 

.0067 

.0247 

.0224 


V =0.175 


x' 

cp a W.l 



Cj|* 3 «Q1Q4 


7* 

op 3 4l*2 



Ob’ =< .072 
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TABUS vm.~ Continued. 



(o) H =0.89 a- 3.7° 

Cj|^ * 0.16 b 0.4° down 


(d) K a 0.89 a = 4.2° 

C- - 0.19 £l a 0.3° down 

* A L 



NACA RM H56G15 








- Continued. 
C.90] 


(f) H « 0.90 

\ - 0-32 




a =5.3° 

= 0 ° 


Orifice 

Raw 

1 

2 

3 

4 

5 

1 

1.422 

1.587 

1.754 

1.750 

1.366 

2 

.956 

1.419 

1.410 

1.476 

1.207 

3 

.826 

1.21a 

1.227 

1.340 

.917 

4 

.782 

1.147 

1.076 

1.243 

• 532 

5 

.613 

.586 

.850 

1.077 

.455 

6 

. 543 

.513 

.779 

.704 

,400 

7 

.469 

.425 

.549 

.745 

.447 

B 

.453 

.490 

.570 

.777 

.067 

9 

.491 

.517 

.507 

.571 

- .1-95 

10 

.461 

• 529 

.558 

.533 

- .295 

U 

• 424 

.427 

.528 

.382 

- .392 

12 

.338 

.438 

.355 

,212 

- .130 

13 

.241 

.242 

.226 

- .056 

,000 

14 

• 030 

“ .006 

- ,153 

- .303 

• 006 

15 

- .259 

- .645 

-> .480 

- .422 


16 

- .067 

- .090 

- .116 

- .147 


17 

" .006 

- .006 

- ,049 

- .127 


18 

» .047 

“ .019 

- ,036 

- ,106 


19 

.030 

• 016 

.038 

.000 


°n 

0.369 

0 424 

0.452 

0439 

0.340 


-.0017 

.0059 

.0114 

.0381 

,0398 







Ogi 0 0.402 

I' 

«, = 21.0 


Cm' = .0151 

7* on “42*9 


Ob' ■ J-73 





NACA m. H 56 GI 3 





NACA EM H56GI3 














MHLE VH3.~ Continued. 




[m «. 0 . 90 ] 


(1) M - 0.90 

a 

* 6*9° 

(J) M a 0.90 

Cj = 0.47 


b 0.4° down 

Cg = 0.52 


Orlflca 


Oplfloe 


1.837 
1.660 
1.602 
1.371 
1.037 
.780 
.649 
.661 
.660 
*680 
.569 
542 
373 
244 
* .276 
' *112 


1.937 

1.563 

1.465 

1.299 

1.087 

1.056 

.971 

1.030 

.745 

*712 


1.127 


1.686 

1.430 

1.249 

1.161 


« .006 “ 


928 

740 

1.613 

442 

212 

908 

760 

766 

747 

753 

649 

572 

428 

159 

234 


.171 


2 
1 
1 

1.402 
1.172 
1.141 
1.083 
1*116 
.946 
.313 
.739 
.441 
.350 
.022 
■ -273 
198 
040 
006 
113 


051 
736 
647 
525 
1*364 
1.066 
1.027 
1.089 
.915 


.0.580 
■ -.0084 
. .254 


0.593 0.637 

-.0244 -.0096 


0g> a 0.627 


V = .274 


0,690 0.684 0.612 

-.0107 ".0044 “.0131 


NACA RM H56G13 












































TABLE Vm.- Continued. 



|m ■ 0 . 90 ] 




(n) M b 0.90 

a * 12 . 3 ° 


C„ m 0.73 

£h ■ 0 . 6 ° dow 


Qrifioe 


Orlfloa 


214 

2 

779 

2 

652 

1 

591 

1 

428 

1 

213 

1 


on 

0.796 < 

°n 

”.0284 


Cm ' « 0.788 


240 1 

984 1 

852 1 

790 
958 


1 

2 

3 

2*359 

2.384 

2*390 

1.980 

2*214 

2.093 

1*616 

2*094 

1*956 

1.753 

1.974 

1*834 

1*581 

1*683 

1*415 

1*381 

1*611 

1.392 

1*312 

1*436 

1*155 

1.257 

1.039 

1.163 

1*242 

• 813 

.977 

.687 

.703 

*909 

*440 

• 60B 

.787 

*354 

• 539 

.578 

• 305 

.376 

*468 

.375 

*332 

.418 

.179 

*163 

*245 

*199 

■ 291 

.375 

• 151 

.357 

• 334 

• 100 

• 331 

.373 

> *042 

• 115 

*258 

0.829 

0.899 

0.930 

-.0290 

-.0434 

-.0777 


oj' -o.ao4 

Cffli « -.0382 


1*962 

1*862 

1*762 

1*723 

1*382 

1*026 

*955 

*894 

♦ 751 
*767 
.721 
*601 
*522 
.392 
,175 
*183 

• 235 
*260 
.249 


on ** 29.8 

=*°' 6 


NACA m H56G13 































VJ1 

ON 


MBLE VIII.- Concluded. 



(o) M = 0.90 
C_ =0.79 

"a 


Vk 


- 13 . 3 ? 
= 0.4° 


np 


Qrifloa 

Row 

1 

2 

3 

4 

5 

1 

2*420 

2.451 

2.354 

1.913 

1.244 

2 

2*103 

2.281 

2.110 

1.802 

1*150 

3 

1.950 

2.184 

2.028 

1.807 

.971 

4 

1.910 

2,063 

1.848 

1.760 

*769 

5 

1*704 

1.792 

1.472 

1.391 

.704 

6 

1*502 

1.631 

1.424 

1.111 

.661 

7 

1.392 

1.380 

1.217 

1.014 

.637 

8 

1*360 

1.06b 

1,193 

.995 

.432 

9 

1.340 

.922 

1.039 

• 834 

,429 

10 

.630 

.829 

.951 

.850 

.173 

11 

.522 

.661 

.846 

.786 

.213 

12 

.436 

.577 

.591 

*645 

.150 

13 

.353 

.411 

.498 

.578 

.236 

14 

*361 

.336 

.400 

• 366 

.229 

15 

*242 

*184 

.211 

• 203 

.234 

16 

.213 

• 360 

.361 

.173 


17 

• 210 

.367 

.332 

.226 


18 

• 148 

.335 

.353 

.238 


19 

- .042 

.116 

.255 

.302 


°n 

0.887 

0.948 

0.946 

0.821 

0.607 


-.0843 

-.0513 

-.0785 

-.0633 

-.0595 

On* a 0.843 

X 1 

ep “ 


C*» =“.0512 

y 1 

op = 4°-4 


V = .341 





1 * 
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TABLE IX 


PRESSURE CQETFICIHSTB AND AIEODMAMIC CHARACTERISTICS UP TEE DOUfflUS X-3 WING 

[m <« 0 . 92 ] 


(«) M = 0.92 

Cj a = 0.02 


a = 1.7° 

^ “ °*9° np 

L 





Bow 




1 

2 

3 

4 

5 


0 

170 

0.215 

0.363 


0.354 


165 

.205 

.150 


.293 


104 

.177 

.089 


.330 


126 

.154 

.072 


.205 


072 

• 040 

• 003 


.118 


046 

.041 

.055 


.040 


048 

.064 

.073 

- 

.08 

0 


024 

.016 

• 19B 


• 16 

4 


019 

.049 

• 043 

- 

.00 

6 


071 

.060 

• 115 


.10 

4 


032 

.069 

.166 


.21 

3 


107 

• 105 

.055 


.127 


049 

• 056 

.049 

- 

•ooe 


281 

.236 

.222 

- 

.170 


229 

•* • 330 

- .321 

- 

.467 


079 

- .114 

- .158 

- 

.117 


070 

- .006 

- .018 

- 

.061 


024 

- .025 

- .030 

•m 

.031 


006 

.024 

.057 

- 

.006 


0 . 12 s 

.191 



- .0036 - .0019 

On' = 0.042 

On 1 = .0094 

Ob' = .005 


- .162 
- .060 
- .010 
- .006 


0.072 O.OU “ 0.019 
.0001 .0175 .0259 

x'cp s 32.1 

y ° #.6 


(b) M = 0.92 

Oj =0.06 


a a 2.2 

„ a 1.1° HP 


Orifioe 

■ 

Row 

1 

2 

3 

4 

5 

1 


0.323 

0.291 

0.338 

0.474 

0.136 

2 


• 206 

. 2B1 

.199 

.333 

.183 

3 


• 193 

.249 

• 145 

.402 

.048 

4 


*143 

.226 

• 104 

.286 

• 024 

5 


• 111 

.096 

.063 

.142 

.049 

6 


.096 

.082 

.102 

.000 

.042 

7 


.068 

.112 

.105 

- .032 

• 056 

8 


.064 

.057 

.230 

.229 

.170 

9 


♦ 077 

.080 

.093 

.025 

- .018 

10 


.136 

. 166 

• 251 

.153 

- .412 

11 


.101 

.156 

.221 

.28 2 

- .486 

12 


• 119 

.105 

• 098 

.188 

- .267 

13 


.093 

.068 

.037 

.037 

- .060 

14 


.293 

• 248 

.244 

- .267 

- .012 

15 


- .253 - 

.335 

- .382 

- .530 

- .019 

16 


- .127 - 

.161 

- .219 

- .172 


17 


“ .057 - 

.012 

" .049 

- .103 


18 


T .053 - 

.019 

" .036 

- .037 


19 


.024 

.012 

.051 

- .025 


on 


0.084 

0.089 

0.102 

0.071 

- 0.014 



-.0033 

.0001 

-.0019 

.0205 

.0297 


Cj 

1* =0.072 


x« 

OD * 14»4 



On' - .0077 


y' 

op “34.9 



°1 

b’ « .025 






NACA 194 H56G15 








ix.- 


(o) M * 0.92 

Gjg a 0.10 


[h «* 0 . 

a - 2.6° 

1.1° up 





I 


tiogCH m vovh 




TABLE IX.- Continued. 


< 



(e) M = 0.92 
C„ =0.20 
N A 


a * 3*?° 

= 0.6° up 


(t) M 

^A 


= 0.92 
= 0.24 


a «4.3? 

^ L = 0.5°up 


Qrlfioe 

Row 

1 

2 

3 

4 

5 

1 

0*984 

1.333 

1.446 

1.522 

B 

2 

.752 

1.197 

1.198 

1.283 

KB wM 

3 

*606 

.929 

.983 

1.167 

.759 

4 

.545 

• 603 

.867 

• 988 

• 364 

5 

.414 

.371 

.332 

.864 

• 284 

6 

.369 

• 320 

.317 

.464 

.147 

7 

• 281 

.323 

.285 

.354 

.104 

6 

• 320 

• 289 

.443 

.434 

• 066 

9 

.357 

.393 

.395 

.278 

• 066 

10 

.336 

• 411 

.458 

• 391 

- .066 

11 

• 280 

.363 

• 446 

.283 

- .134 

12 

• 268 

• 309 

.259 

.190 

- .347 

13 

• 242 

.152 

• 168 

• 109 

- .254 

14 

.311 

.352 

• 246 

• 018 

- .054 

15 

- .177 

- .245 

- .308 

- .365 

- .006 

16 

- .238 

- .416 

- .418 

- .235 


17 

" .062 

— . 126 

- .132 

- .137 


18 

- .035 

- .073 

“ .101 

- .092 


19 

.030 

.012 

• 044 

- .037 


°n 

0.274 

0.299 

0.33S 

0.333 

0.231 


-.0060 

.0074 

.0102 

•0275 

.0421 

Ch« -0.293 

*> 

op * 


c»« = .0134 

y' 

op = 43*1 


<y = .126 





Orifice 

Row 

1 

2 

3 

4 

5 

1 

0.922 

1.305 

1.402 

1.470 

1.093 

2 

.649 

1.089 

1.143 

1.230 

1.000 

3 

.513 

• 702 

.929 

1.090 

.697 

4 

.463 

• 469 

• 806 

.934 

• 288 

5 

.392 

• 308 

• 225 

• 828 

.109 

6 

• 283 

.273 

.263 

.276 

.024 

7 

.282 

.308 

.246 

.244 

.092 

8 

.266 

• 233 

.397 

.370 

• 096 

9 

• 289 

.339 

.353 

• 200 

.078 

10 

.326 

.363 

.424 

• 320 

- .073 

11 

.237 

.352 

• 411 

.277 

- .171 

12 

.257 

• 243 

• 223 

• 185 

- .373 

13 

• 205 

• 165 

.138 

.097 

- .260 

14 

.336 

-.341 

.235 

- .006 

- .048 

15 

- .225 

- .276 

- .333 

- .409 

- .012 

16 

“ .251 

- .423 

- .413 

- .224 


17 

- .075 

- .096 

- .120 

- .143 


18 

- .070 

- .073 

- .083 

- .086 


19 

.024 

• 012 

.037 

- .025 


°n 

0.23d 

0.257 

0.306 

0.287 

0.189 

°n 

-.0033 

.0096 

.0122 

.0293 

.0429 

0jj* - 0.254 

x» 

cp = 18.9 


Ob' = .0154 

y' 

op *42.9 


<y = .109 
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TABUS IX.- 


(*) H « 0.92 a - 4.9° 

• O.jO » 0.4° up 


How 

u ruin 





1 

2 

3 

4 

5 

1 1.180 

1.473 

1.562 

1.590 

1.229 

2 .840 

1.273 

1.252 

1.376 

1.098 

3 .731 

1.045 

1.100 

1.235 

• 828 

A .667 

• 903 

.968 

1.098 

.439 

5 .515 

*449 

• 640 

.932 

• 349 

6 .439 

.392 

,455 

.620 

.363 

7 .406 

• 401 

,396 

.604 

.341 

8 .367 

• 336 

.481 

.641 

• 0B3 

9 .413 

.440 

.455 

.379 

.030 

10 .411 

.453 

.505 

.457 

- .030 

11 .360 

,424 

• 500 

.350 

- .091 

12 .297 

.375 

.330 

.225 

- .329 

13 ,258 

.188 

.246 

• 121 

- .377 

14 .335 

.370 

.290 

.077 

- .108 

15 - .165 “ 

• 191 

- .278 

- .297 

,006 

16 - ,208 - 

• 386 

- .388 

“ .331 


17 - .075 - 

.149 

- .210 

- .149 


18 - ,029 - 

.085 

- .136 

- ,079 


19 .053 

.012 

.025 

- .031 


o* 0.331 

0.361 

0.398 

O. 4 O 3 

0.301 

Ob -.0097 

.0045 

.0063 

.0247 

.0370 

OH* =0.355 


x' 

cd c 22*2 


Cm 1 = .0101 


7' 

% =4344 


cy =. .154 






S' 


00 M= 0.92 a a 5.4® 

* 0.36 ^ ■ 0 . 2 ° up 


OrlflM [— 






1 

2 

3 

4 



5 

1 

1.360 

1,598 

1.670 

1.697 

1.305 

2 

.959 

1.373 

1.348 

1.437 

1.174 

3 

• 824 

1.161 

1.193 

1.351 

.906 

4 

.773 

1.123 

1.069 

1.177 

.509 

5 

■ 631 

.597 

.847 

1.038 

• 421 

6 

• 532 

.463 

.770 

.697 

.415 

7 

.475 

.495 

.553 

.690 

.444 

8 

• 428 

• 416 

.565 

.801 

.267 

9 

• 487 

.500 

• 521 

.637 

,072 

10 

.468 

♦ 512 

.540 

.534 

.006 

11 

• 440 

.463 

.541 

• 404 

- .006 

12 

.331 

.429 

• 348 

.266 

- .200 

13 

.306 

• 219 

.305 

.151 

- .465 

14 

.362 

.375 

,345 

.148 

- .289 

15 

- .136 - 

• 167 

- .205 

- ,241 

- .031 

16 

- .178 - 

.345 

- .339 

- .385 


17 

- .161 - 

.221 

- .311 

- .166 


18 

- .040 - 

.097 

- ,166 

- .079 


19 

.059 

• 024 

.037 

- .018 



0.391 

0424 

0.467 

0477 

0.365 


-.0136 

.0025 

.0029 

.0183 

.0295 


Oi * = 0.419 


x» 

op “ 23*5 

S -* 3 - 6 



Cb < = .0063 

cy - ,183 


y’ 



l 
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TABLE IX.- Continued. 


[M « 0.92]] 



11 n 

•rC 

0.93 

0.41 

/•- 

11 11 

6.0° 
0.1° up 



Row 

Orifice 

mSm 

2 

3 

4 

5 

1 

1*502 

1.636 

1.741 

1.776 

1.368 

2 

1.032 

1.444 

1.421 

1.509 

1.275 

3 

.910 

1.263 

1.256 

1.391 

.993 

4 

• 856 

1.210 

1.147 

1.241 

.561 

5 

.693 

.684 

.917 

1.100 

.493 

6 

.571 

.542 

.871 

.760 

.474 

7 

.537 

.542 

.750 

.752 

.474 

e 

.496 

.472 

.681 

.873 

• 368 

9 

.530 

.542 

.557 

.703 

• 280 

10 

.491 

• 548 

.599 

.714 

.090 

11 

.495 

.514 

.577 

.447 

.079 

12 

• 343 

.465 

.384 

• 308 

- .085 

13 

.338 

.243 

.347 

.181 

- .400 

14 

• 346 

.382 

.389 

.190 

- .343 

15 

- .094 

- .155 

- .163 

- .185 

- ,092 

16 

- .148 

- .310 

“ .304 

- .355 


17 

- .192 

— . 256 

- .329 

- .267 


18 

- .121 

“ .175 

- ,284 

- .110 


19 

.071 

• 060 

.056 

- .006 


°n 

0.421 

0.461 

0.517 

0.537 


Cm 

- .0109 

.0021 

.0013 

.0109 

.0125 



(J) M » 0.9 

=>0.4 


a = 6.7® 

^ = 0.3° up 



Row 

Orifice 

1 2 

3 

4 

5 

1 

1.615 1*712 

1.812 

1.834 

1.449 

2 

1.143 1.511 

1.497 

1.590 

1.356 

3 

1.004 1.369 

1.363 

1.472 

1.054 

4 

.938 1.262 

1.231 

1.341 

. 644 

5 

.757 .873 

.985 

1.152 

.561 

6 

•659 *657 

.970 

.839 

.516 

7 

•625 .600 

.869 

.824 

.536 

8 

•548 .571 

.914 

.929 

.400 

9 

•606 .609 

.654 

.781 

.355 

10 

.545 .621 

.647 

.833 

.233 

11 

•540 .549 

.638 

• 686 

.248 

12 

.380 .503 

>446 

.370 

• 060 

13 

.367 .337 

.392 

.222 

- . 233 

14 

.331 .396 

.441 

.212 

- .179 

15 

- .076 - .059 

- .114 

- .104 

- .183 

16 

- .094 - .249 

- .218 

- .298 


17 

- .129 - .213 

- .291 

- .359 


16 

- .132 - .240 

- .288 

- .223 


19 

.099 - .006 

.018 

- .006 



0.471 0.520 

0.593 

0.598 

0.517 

°m 

- .0147 - .0034 

-.0100 

.0041 

-.0100 


x» op = 26.7 

T'od * 44* 9 


Cj,* =>0.465 

Ob* = .0026 

%' b .206 


*'op = 24*4 
y'op * 44.3 


cy =0.516 
Cb* =-.0085 

<y = .232 
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TABIi XX.- Continued. 


o\ 

K> 


[m » 0 . 92 J 


00 H « 0.93 
°H a = 0.51 


a - 7.1° 

Jl ■ 0.4° up 


Orifice 

Row 

1 

2 

3 

4 

5 

1 

1 *752 

1.811 

1.893 

1.920 

1.493 

2 

1*260 

1«584 

1.550 

1.665 

1.377 



1 «444 

1*415 

1.531 




1*314 

1.275 

1.386 

.723 



1.042 

1 .044 

1.233 

.601 



.734 

1.029 

.892 

.590 



• 684 

.938 

,915 

.559 

B 

*624 

.609 

.996 

.974 

.435 

9 

• 661 

• 656 

.743 

• 839 

.390 

10 

.578 

• 662 

.687 

.867 

• 250 

11 

• 613 

• 604 

.684 

.788 

.295 

12 

• 425 

• 514 

.481 

.475 

• 126 

13 

• 409 

• 384 

.426 

.275 

- .163 

14 

• 313 

.407 

.462 

.217 

- .113 

15 

- .023 

- .024 

- .101 

- .128 

- .146 

16 

- .065 

- .208 

- .183 

- ,256 


17 

- *086 

- .159 

- .207 

- .323 


IB 

- .109 

- .209 

- ,229 

- .253 


19 

.087 

- ,047 

- .061 

.000 


°n 

0.520 

0.566 

O.638 

0.644 

0.559 

on 

-.0193 

-.0086 

-.0181 

- .0023 

-.0206 

C*« -0.570 

X 

QB = 26 


c 

v --.0110 

y 

» -tt-3 

Ob' - *253 





(1) H = 0.93 
0. -0.57 

"A 


a -7.7° 

b. «0l> 


Orifice 

Bow 

1 

2 

3 J 4 

5 

1 

1.815 

1.900 

1.956 1.998 

1.562 

2 

1.372 

1.646 

1,623 1,697 

1.453 

3 

1.203 

1.529 

1,469 1.624 

1.161 

II 

1.107 

1.385 

1.361 1.442 

.804 

5 

.932 

1,158 

1,105 1.317 

.672 

6 

.797 

,668 

1,105 .961 

• 646 

7 

.747 

.739 

1.000 .969 

.631 

e 

,701 

,696 

1.080 1.053 

.470 

9 

.729 

.733 

.911 .892 

.449 

10 

.641 

.721 

.781 .938 

.262 

11 

,637 

,654 

,738 .848 

.343 

12 

.471 

.544 

.522 .633 

• 216 

13 

.441 

.436 

,474 .413 

- .064 

14 

.307 

.425 

.490 .206 

- .065 

15 

- ,006 

.047 

- .089 - .122 

- .073 

16 

- .029 

- .173 

- .124 - .226 


17 

- .043 

- .118 

- .148 - .264 


18 

- .046 

- .167 

- .176 - .223 


19 

• 000 

- .083 

- .141 .018 


0* 

0.571 

0.625 

0.703 0.708 

0.624 

0* 

-.0259 

-.0164 

-.0288 -.0147 

-.0362 

Ojjf -0.629 

x'_ =• 28.3 

V --.0205 

y'co * 44*4 

V = • 279 




t 
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i 


TABUS IX. - Continued. 


[m « 0.92] 


) M = 0.93 
Cy XI 0.60 
“A 


a b 8 . 2 ° 

«= 0,6° up 


(a) H - 0.93 

On = 0,66 


tt b 9.1° 

L n 0.1° Up 

Ti 


■ 1 T 0 O 8 

mm 

2 

3 

mi 

5 

1 

1.9 Q 2 

1.953 

2 . OU 

2.045 

1.640 

2 

1.444 

1.732 

1.679 

1.792 

1.515 

3 

1.25 B 

1,584 

1.556 

1.607 

1.232 

4 

1.180 

1.510 

1.431 

1.521 

.891 

5 

1 x 033 

1.244 

1.167 

1,386 

.720 

6 

.890 

.947 

1.182 

1.039 

.706 

7 

.801 

.809 

1.079 

1.024 

.673 

8 

.786 

.760 

1.134 

1.125 

.511 

9 

.797 

.781 

1.007 

.952 

.461 

10 

.675 

.775 

.840 

.991 

• 310 

11 

• 686 

• 688 

.774 

.927 

.344 

12 

• 506 

• 592 

.564 

• 692 

.313 

13 

.478 

.481 

.309 

• 545 

- .029 

14 

.242 

• 461 

.534 

.206 

.012 

15 

♦ 012 

.089 

- .072 

- ,085 

- .055 

16 

- .006 

- .127 

- .088 

- ,179 


17 

.012 

- .089 

- .124 

- .229 


18 

•on 

- .108 

- .117 

- .223 


19 

- .017 

- ,124 

- .172 

- .006 


°n 

0.616 

0.661 

P.754 

0.763 

0.672 

9m 

-.0294 

-.0251 

-.0379 

-.0230 

-.0439 



042 
540 
413 
1.327 
1.171 
.975 
.932 
.917 
• 689 
.778 
.735 
.598 
.419 
.236 
.029 
.088 
.104 
.074 
*000 


x'<wj — 29.1 
y'op - 44.3 


2 

3 

HI 

5 

2.079 

2*151 



1.864 

1.808 



1.755 

1.665 


1.364 

1.643 

1.548 

1.672 

1.019 

1.369 

1.296 

1.492 

.857 

1.216 

1.311 

1.194 

.793 

.980 

1,212 

1.171 

.776 

.871 

1.257 

1.236 

.576 

.888 

1.127 

1.071 

• 484 

.859 

1.051 

• 932 

.196 

.777 

.750 

.612 

.193 

.675 

.392 

.434 

• 120 

.517 

.314 

.263 

.041 

.461 

.231 

.182 

• 113 

.100 

.101 

- .037 

- ,006 

- .093 

.112 

- .036 


- .030 

.107 

- .024 


- .054 

.076 

- .012 


- .118 

• 000 

• 018 


0.773 

0.827 

0.783 

0.738 

'.0332 

-.QUO 

-.0159 

-.0412 



V -0.745 
0*' .-.0300 
Ob' XX .324 


y'ep — 43*4 


Off' W 0.680 

V --.0279 

V - .301 
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O' U' 


•p' 


TABLE IX.- Continued. 

Qi °» 0.92"J 

(p) 11=0.93 
C_ =0.77 

■a 


(o) M . 0.93 a » 9.9° 

^ = 0.70 \ = °° 


a * 10.9° 

= 0.3° dew 


Orifice 

Row 


Orifice 

Row 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

l 

2.062 

2.158 

2.179 

2.244 

1.806 


1 

2.181 

2.263 

2.297 

2,315 

1.915 

2 

1*663 

1.938 

1.917 

1.977 

1.711 


2 

1.792 

2.047 

1.990 

2.080 

1.820 

3 

1.494 

' 1.613 

1.747 

1.870 

1.430 


3 

1.650 

1.930 

1.642 

1,948 

1.524 

4 

1.428 

1.725 

1.652 

1.755 

1.108 


4 

1.600 

1.836 

1.731 

1.851 

1.190 

D 

1.274 

1.465 

1.337 

1.541 

.937 


5 

1.421 

1.551 

1.445 

1.646 

.979 

6 

1.078 

1.345 

1*363 

1.275 

• 864 


6 

1.233 

1.460 

1.452 

1.345 

.766 

7 

1.004 

1.107 

1 • 26 1 

1.220 

.826 


7 

1.151 

1.341 

1,364 

1.229 

.729 

8 

1.019 

.960 

1.329 

1*326 

.560 


8 

1.120 

1.095 

1.398 

1.207 

. 454 

9 

.976 

,974 

1.207 

1.115 

• 462 


9 

1.102 

1.082 

1 ,033 

.919 

• 414 

lu 

.849 

• 920 

.936 

• 785 

.215 


10 

.946 

.938 

,889 

• 762 

.274 

11 

.835 

,846 

.710 

.650 

.223 


11 

.903 

.807 

,752 

• 674 

.308 

12 

.651 

.689 

•464 

.499 

.157 


12 

.663 

.629 

.548 

.546 

.247 

13 

.431 

• 476 

.374 

.342 

.134 


13 

• 442 

.476 

.475 

.396 

• 245 

14 

.290 

.414 

.309 

• 242 

.179 


14 

.397 

.372 

.414 

• 348 

.298 

13 

*062 

.112 

.179 

.055 

.061 


15 

.158 

.195 

• 263 

.116 

.122 

18 

.124 

.000 

.224 

.036 



16 

.153 

.157 

.325 

.131 


17 

• 123 

.077 

.184 

.065 



17 

.099 

.278 

. 303 

• 153 


ie 

.115 

.048 

• 182 

• 054 



18 

.120 

.240 

.300 

.175 


19 

.029 

- .077 

*068 

.085 



19 

- .029 

.059 

,197 

• 182 


On 

0,767 

0.835 

0.876 

0.828 

0.766 


°n 

0.849 

0.913 

0 . 93 a 

0.858 

0,807 

on 

- .0500 

-.0416 

-.0571 

-.0256 

-.0492 


°n 

-.0575 

-.0551 

- .0736 

-.0383 

-.0506 

C H » =0.798 

*« 

op ■ 29.6 



0g» =0.853 

X 

on 3 3° 


C*» =-.0386 

7 

ep 3 43.1 



♦ Fin 

7 

=42.4 


V = .344 




Ob' =■ .362 














N 


tinued. 

1 


(r) H » 0.92 
a 0.89 


a =16.7“ 

A a 0.6° down 
“L 


Qrlfioe 



Sow 



1 

2 

3 

- - 

4 

5 

1 

1.871 

1.708 

1.943 

1.551 

1.29-1 

2 

1.746 

1.683 

1.889 

1.487 

1*260 

3 

1.388 

1.612 

1.830 

1.448 

1.071 

4 

1.698 

1.617 

1.836 

1.379 

• B48 

5 

1.467 

1.432 

1.404 

1.294 

♦ 751 

6 

1.299 

1.374 

1.358 

1.073 

.742 

7 

1.239 

1.203 

1.090 

1.034 

.655 

8 

1.067 

1.136 

1.123 

1.024 

.526 

9 

1.050 

1.007 

.958 

♦ 872 

.481 

10 

• 885 

.995 

.932 

.852 

.236 

11 

.861 

.870 

.872 

.758 

.276 

12 

.714 

.766 

.695 

• 680 

. 39B 

13 

. 584 

.611 

.645 

.542 

• 486 

14 

.499 

.573 

.583 

.485 

.563 

15 

.505 

• 565 

.589 

.267 

.490 

16 

• 520 

.612 

.624 

.460 


17 

.513 

.601 

• 621 

.550 


10 

.466 

.560 

• 614 

• 521 


19 

• 261 

• 318 

.525 

.481 


°n 

0.9?L 

0.971 

0.993 

0.835 

0.702 

°a 

-.1051 

-.1249 

-.1279 

-.1058 

-.0917 

C* 1 * 0.876 

X 

f CT> ■ 

0„» a -.1035 
0,,' « .357 

y'cp - 40 .B 


ON 

VJI 
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TABLE IX.- Concluded 


[m - 0.92] 


{a) M « 0.91 a = 17.6“ 

* 0.99 - 0.1° 151 


Qrlfioe 

How 

1 

2 

3 

4 


l 

1.840 

1.662 

1.785 

1.541 

2 

1.704 

1.674 

1.634 

1.485 

3 

1.619 

1.547 

1.589 

1.453 

4 

1.647 

1.631 

1.541 

1.375 

5 

1.472 

1.421 

1.339 

1.298 

6 

1.343 

1.346 

1.276 

1.099 

7 

1.274 

1.214 

1.140 

1.043 

8 

1.171 

1.081 

1.157 

1.058 

9 

1.072 

1.010 

1.009 

.910 

10 

.952 

. 9 B 6 

.953 

• 866 

11 

.881 

.924 

.917 

.784 

12 

.791 

.804 

<695 

.692 

13 

• 632 

. 654 

• 663 

.559 

14 

• 5 B 2 

• 585 

.588 

.423 

15 

• 533 

• 618 

,576 

.257 

16 

.597 

• 629 

• 605 

.458 

17 

.593 

• 667 

.614 

.543 

18 

• 4 B 2 

.595 

.590 

.514 

19 

.305 

.351 

• 492 

.454 

°n 

0.972 

0.977 

0.957 

0.841 

“a 

— .1204 

-.1323 

-.1338 

-.1044 

Cg< .0.880 

z 

op -37.4 

<y =-.1090 

y 

op = 40.6 

<V » .358 




CSs 

Os 


5 


1.327 

1.264 

1.081 

.856 

.789 

• 743 
.679 
.543 
.509 
.208 

• 266 
.377 
.496 
.550 
• 538 


0,717 

-.0944 


i •> 


£t-D9^h wh vdvs 







TABLE 


PRESSURE COEFFICIENTS AND AERODYNAMIC CHJ 


[m «3 0. 

(a) M = 0.95 a = 1.8° 

Cj,^ « 0.01 ^ = 0.2° down 



l 




Cjj^ a 0.05 


a = 2.2° 

& = 0.2° down 

a L 
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TABLE x.- 


(c) M = 0.95 

Cjj a 0.10 


a *2.1° 

= 0.2° down 

L 





ON 

03 


(d) M = 0.95 a = 3-3° 

C„ = 0.16 K = 0.2° down 

A L 





Row 



urn ice ] 






1 

2 

3 

4 

5 

1 

0.757 

1.082 

1.221 

1.276 

0.891 

2 

.471 

.530 

.919 

1.007 

• 801 

3 

.351 

• 365 

.598 

.889 

.496 

4 

.345 

.353 

.265 

.708 

- .032 

5 

.249 

.208 

• 148 

.309 

- .044 

6 

.207 

.197 

.183 

.079 

.011 

7 

• 178 

.172 

.173 

• 164 

.039 

a 

.178 

.175 

• 346 

• 292 

.157 

9 

.171 

• 165 

.193 

• 088 

.142 

10 

.227 

• 280 

.309 

.175 

.077 

11 

.158 

.268 • 

.340 

.257 

.083 

12 

.201 

.193 

.148 

.167 

.072 

13 

• 166 

.089 

.115 

.099 

- .043 

14 

.305 

• 232 

.142 

.206 

• 016 

15 

.177 

• 098 

.027 

• 006 

“ . 135 

16 

.244 

.059 

.038 - 

.022 


17 

- .040 

.158 

. 164 

.005 


18 

- .174 

.099 

.200 - 

.106 


19 

- .032 

~ .103 

- .125 - 

.017 


°n 

0.208 

0.222 

0.248 

0,233 

0.162 


-.0226 

-.0219 

-.0224 

.0041 

.0081 


C„» =0,213 


X* 

- vl°P 

y cp 

= 31.0 



Cm* =-.0129 
Cb* x .090 


= 42.4 
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itinued, 

*] 


(f) M * 0.95 a =44® 

Cjf sa 0.26 ° 04 up 


Qrifioe 

Rev 

1 

2 

3 

4 

5 


1 

0*944 

1.279 

1.421 

1.432 

1.061 

2 

.705 

1.106 

1.103 

1.187 

.956 

3 

• 586 

• 908 



• 704 

4 

•525 

.576 

.795 

.934 

• 325 

5 

.412 

.344 

*316 

.834 

.263 

6 

.335 

.298 

.295 

• 436 

• 165 

7 

• 270 

.279 

.238 

.329 

.083 

8 

.277 

.270 

• 416 

.394 

.087 

9 

.284 

.324 

.326 

.164 

.060 

10 

• 342 

.395 

.416 

.399 

- .011 

11 

*265 

.335 

.433 

• 2B5 

*022 

12 

.254 

.330 

,262 

• 200 

.on 

13 

• 215 

,138 

.191 

• 110 

- .096 

14 

.337 

• 265 

.213 

.179 

.000 

15 

.209 

.196 

.027 

- .039 

- .079 

16 

.270 

.122 

.027 

- .082 


17 

• Oil 

.196 

.120 

- ,076 


18 

- ,100 

•167 

.167 

- .078 


19 

- .096 - ,130 

- .073 

• 000 


°n 

0.300 

0.343 

0.369 

0.345 

0.242 


-.0315 

-.0334 

-.0255 

.0073 

.02U 


0- r =0.321 


X 

op a 32*3 



C*» --.0169 


y 1 

C p = 42.2 



cJP 

n 

£ 
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-J 

o 


TABLE X.- Continued. 
[m «■ 0.96] 


(g) X = 0.95 
= 0, 3® 


a 




(h) M = 0,96 a « 5.2° 

Cjj^ = 0,36 o 0.6 q up 
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TABLE X.- 



Lnued, 


(J) M =0.96 . a » 6.2° 

=» O.44 = 0.6° up 


Row 


uririoo 

1 

2 

3 

4 

5 

1 

1*519 

1*616 

1.696 

1*693 

1.319 

2 

1*064 

1.408 

1.392 

1.482 

1.221 

3 

• 908 

1.253 

1.241 

1*340 

.954 

4 

• 864 

1.178 

1*114 

1.265 

• 577 

& 

• 692 

.733 

• 885 

1.084 

.464 

6 

• 603 

.580 

• 878 

.738 

.457 

7 

• 545 

• 508 

• 751 

.746 

.469 

8 

• 496 

• 488 

• 785 

• B26 

• 368 

9 

• 521 

.524 

• 560 

• 680 

• 305 

10 

• 488 

• 562 

.570 

.738 

.140 

11 

• 483 

• 482 

• 588 

.511 

169 

12 

• 349 

• 466 

• 393 

• 319 

• 076 

13 

• 342 

• 261 

• 344 

• 201 

- .037 

14 

• 423 

• 326 

• 404 

.213 

• 065 

15 

• 307 

• 294 

.173 

- .011 

"■ .055 

16 

.373 

• 273 

• 1B2 

- .038 


17 

• 329 

• 364 

• 166 

- .037 


18 

• 285 

.352 

.191 

- ,033 


19 

- .079 

- »043 

- .045 

- .060 


°n 

0.508 

0.552 

0.597 

0.566 

0.474 


-.0634 

-.0558 

-.0502 

-.0128 

-.0188 

Cm! a 0#530 

X' 

op = 32.7 


Ca' a -.0411 

y' 

4 - 42.9 


<V = .228 
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TABLE X.- 


(k) H - 0.96 
Gw -0.50 
a A 


[m * 0. 

a =6.8° 

= °*^° ^ 








ro 


(X) M = 0.96 
c* — 0.56 

"a 


a » 7.5® 

^ * 0.6 np 
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TABLE X.- Continued. 

[m *■ 0.96] 


(a) M 


a = 8.1° 
= 0 . 8 ° 



Bow 

Qrifloe 

1 

2 

3 

u 

5 

1 

1.896 

1.890 

1.941 

1.937 

1.573 

2 

1.196 

1.671 

1.626 

1.727 

1*465 

3 

1.195 

1.543 

1.503 

1.588 

1.199 

4 

1.141 

1.433 

1.381 

1.516 

.843 

s 

.974 

1.182 

1.117 

1.345 

.698 

6 

.836 

.916 

1.131 

.987 

.657 

7 

.755 

.769 

1*024 

.994 

.639 

B 

.727 

.732 

1.102 

1.074 

.490 

9 

.747 

.726 

.971 

.899 

.454 

10 

.639 

.742 

.785 

.940 

.262 

11 

.662 

.645 

.752 

• 888 

.309 

12 

.495 

.569 

.522 

.665 

• 292 

13 

.476 

.451 

.499 

.526 

.272 

14 

.546 

• 406 

.509 

.323 

.306 

15 

.422 

.378 

.350 

.112 

• 234 

16 

.468 

♦ 376 

• 291 

.055 


17 

.428 

.503 

.304 

.065 


IS 

.325 

.487 

.290 

• 000 


19 

- .005 

.005 

- .062 

“ .072 


°n 

0.685 

0.742 

0.797 

0.776 

0.682 

°te 

-.0841 

-.0789 

-0798 

-.0487 

-.0654 

C K » =0.720 


X 

'ap 


C*' =-.0687 


7 

•op = 43.4 


- .312 





(p) M ta 0,95 
Ck a * 0.66 

a b; 

8.6° 
0.8° vp 


Rov J 

uraiice 

1 

2 I 
1 

3 

4 

5 

1 1.931 

2 1.442 

1.942 

1.745 

2.009 

1.688 

2.033 

1.759 

1.611 

1*532 

3 1.261 

1.624 

1.549 

1.662 

1.273 

4 1.218 

1.501 

1.441 

1*556 

.913 

5 1.068 

1.263 

1.182 

1.362 

.754 

6 . B95 

1.043 

1.210 

1.103 

.722 

7 .813 

.842 

1.054 

1.032 

.679 

6 .799 

,784 

1.167 

1.134 

,523 

9 .822 

.793 

1.023 

,939 

*486 

10 .683 

.780 

.894 

.991 

.300 

11 .680 

.687 

.613 

.923 

.337 

12 .528 

.614 

.566 

.694 

• 292 

13 .463 

.474 

.527 

.576 

,320 

14 .563 

• 462 

• 550 

.442 

.333 

15 .439 

• 401 

.389 

.20 2 

,285 

16 ,485 

• 403 

.324 

.093 


17 .440 

.547 

• 315 

.086 


18 ,310 

.527 

.290 

.017 


19 .016 

• 016 

- .023 

- .028 


Op 0,726 

0.796 

0.852 

0.831 

0,728 

% -.0863 

-.0868 

-.u886 

-.0599 

n073S 

Cw* = 0.771 


x'op = 3^*9 


Cb' =-.0763 

7* op = 43~4 


Cb' = >3% 
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96 Z 
530 
1.367 
1.291 
1.151 
.970 
*SB6 
.874 
.882 
.733 
.740 
.578 
.499 
.620 
.462 
.525 

• 385 
.279 

• 038 


2.033 



1.825 



1.696 

1.628 

1.748 

1.623 

1.505 

1.643 

1.333 

1.237 

1.452 

1.208 

1.251 

1.129 

.953 

1.138 

1.122 

.861 

1.236 

1.190 

.874 

1*110 

1.020 

.857 

1.034 

1 . 0*0 

.747 

.888 

.977 

.667 

.646 

.745 

.520 

• 600 

• 645 

• 519 

.593 

.515 

.424 

.451 

• 326 

• 45.8 

.375 

.208 

.598 

.338 

• 146 

.573 

.254 

.022 

.044 

• 000 

- .Oil 


1.704 
1.616 
1.336 
*998 
. 806 
.768 
.731 
.596 
.544 
• 346 
.389 
.349 
.370 
.389 
.337 



1 

2.017 

2.066 

2,106 

2.130 

1.745 

2 

1.615 

1*489 

1.891 

1.806 

1.399 

1.619 

3 

1.787 

1.694 

1.782 

1.349 

4 

1.401 

1.675 

1.567 

1*589 

1.048 

5 

1.285 

1.408 

1.292 

1.514 

.897 

6 

1.083 

1.303 

1.319 

1.231 

• 821 

7 

1.010 

1.068 

1.241 

1.204 

.804 

a 

.983 

.967 

1.285 

1.237 

.629 

9 

.953 

.936 

1.160 

1.067 

• 564 

10 

.817 

• 899 

1.116 

1.101 

.435 

11 

*776 

• 823 

1.024 

1*048 

• 451 

12 

• 616 

• 70 * 

.725 

♦ 810 

.391 

13 

.549 

.541 

.644 

.704 

• 462 

14 

*637 

• 561 

.628 

.624 

.457 

15 

• 494 

.437 

• 495 

.419 

.397 

16 

• 529 

.485 

• 447 

.356 


17 

• 521 

.637 

.354 

,236 


18 ' 

*515 

.597 

.267 

• 145 


19 

• 125 

.158 

• 088 

.086 


“n 

0.855 

0.926 

0.979 

0.970 

0.844 

or 

-.1083 

-.1051 

-.1140 

-.0968 

-.1004 


C ] f ' = 0.896 


*' 

op =36.1 

o ?= 43 * 3 



IV =—0995 
Ob' = 


7' 
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(q) H =» 0.96 
■ 0.81 


TABLE X.- Continued, 

[m ■» 0.96] 


a = 10,8° 

^ ** o»5° up 


(r) H = 0.96 
Cg = 0.85 


a 0.5° wp 


Qrifloa 


Row 



2 

3 

4 


5 


Qrlfloe 


1 

2,058 

2.133 

2,161 

2*205 

1 

.819 

2 

1.712 

1.944 

m 

1.961 

1 

.671 

3 

1.540 

1.819 

1.814 

1 

.406 

4 

1.498 

1.728 

1.640 

1.770 

l 

• 086 

5 

1.328 

1.473 

1.307 

1.578 


.972 

6 

1.146 

1.368 

1.403 

1.267 


.047 

7 

1.148 

1.214 

1.263 

1.253 


.863 

8 

1.107 

1.051 

1.403 

1.259 


• 659 

9 

1.003 

.995 

1.216 

1.143 


.625 

10 

.858 

.974 

1.170 

1.119 


• 449 

11 

• 825 

.848 

1.100 

1.099 


.503 

12 

.666 

,746 

.789 

.873 


.437 

13 

.577 

• 588 

.723 

.763 


.465 

14 

.678 

.640 

.682 

.633 


.524 

15 

.539 

.482 

.551 

.471 


.415 

16 

• 554 

.529 

.471 

.379 



17 

.551 

.667 

• 319 

♦ 317 



18 

• 555 

.633 

.284 

• 184 



19 

.167 

.207 

• 121 

.147 




0.9H 

0,986 

1.037 

1.013 

c 

5.895 


“.U64 

-.1164 

-.1239 

-.1031 

- 

.1091 


Og* - 0.949 

C*' - -.1064 


*» 

y' 

Z'-&i 




Ob’ = .409 






2.142 

1*800 


1.584 

1*416 

1.267 

1*156 

1*114 

1*078 

• 931 
*880 
.727 

• 623 
.719 

• 573 
.393 

• 592 
.572 
.185 


2.208 
2.041 
914 
1.807 
1.549 
1.422 
1.358 
1.137 
1.073 
1.019 
.945 
• 821 
.645 

• 654 
.483 

• 542 
.725 
.701 
.225 


2.268 
1.929 
1 

1.697 
1.442 
1.426 
1.358 
1.40B 
1.281 
1.244 
1.180 
.BBC 
.781 
.751 
.613 
.450 
■ 328 
.320 
.212 


2.284 
2.030 
923 
1.830 
1.627 
1.375 
1.305 
1.383 
1.190 
1.199 
1.135 
.922 
.789 
.690 
.516 
.449 

• 369 
.252 

• 1B2 


1.871 
1.763 I 
1.503 
1.158 
1.055 
.905 
.897 
.722 
.671 
.514 
.537 I 
.470 
.535 I 
.574 
.465 


on 0.969 1.047 

1,094 

l.oa 

0.955 

oa -.1247 -.1256 

-.1350 

-.1176 

-.1203 

Ck' b 1.008 

V H-.H83 

C^ 1 e .436 

x'op 

y'cp 

= 36.7 
= 43.2 
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TABLE X.- Continued. 

[m *» 0.96] 


(s) M - 0.95 
C- « 0,91 

“a 




= 12 . 0 ° 

t* 0.6° up 


(t) M = 0.96 
Cg = 0.9d 




a ..11.9“ 

= 0.7° np 


Qrifien 

Raw 


Orlfie* 

Row 

1 

2 

. .... 

3 

4 

5 


1 

2 

3 


5 

1 

2.228 

2.265 

2 g 3 3 5 

2.336 

1.968 


1 

2.272 

2.288 

2.327 

2.316 

1.981 

2 

1.883 

2.118 

2.022 

2,107 

1.822 


2 

1.946 

2.153 

2.069 

2.126 

1.855 

3 

1.746 

1.975 

1.838 

1.999 

1.545 


3 

1.83Q 

2.026 

1.922 

2.023 

1.587 

4 

1.703 

1.897 

1*763 

1.906 

1*243 


4 

1.729 

1.946 

1,827 

1,937 

1.257 

5 

1.506 

1.609 

1,518 

1,726 

1.136 


5 

1.553 

1.647 

1.557 

1,752 

1.191 

6 

1*326 

1.550 

1.511 

1.429 

.992 


6 

1.374 

1.580 

1.552 

1.478 

1.024 

7 

1.243 

1.441 

1.441 

1.408 

.970 


7 

1.269 

1.493 

1.485 

1.447 

.982 

8 

1.200 

1.225 

1.504 

1.436 

.786 


8 

1.232 

1.254 

1.450 

1.477 

*823 

9 

1.184 

1.154 

1.353 

1.272 

.713 


9 

1.202 

1.201 

1.388 

1.309 

.754 

10 

1.007 

1.115 

1.326 

1.275 

.554 


10 

1.051 

1.128 

1.336 

1.290 

.585 

11 

.954 

1.025 

1,245 

1.189 

.566 


11 

.971 

1.Q61 

1.272 

1.221 

.585 

12 

♦ 769 

.915 

1*001 

1.015 

.510 


12 

• 829 

.894 

1.062 

1.0*9 

.526 

13 

.670 

.703 

.906 

.049 

,590 


13 

.675 

.743 

.963 

.907 

. 636 

14 

• 762 

.740 

.705 

.737 

.576 


14 

.790 

.725 

.711 

,759 

.630 

15 

.618 

.517 

.473 

.535 

• 516 


15 

• 630 

.572 

• 53B 

.571 

.574 

16 

• 628 

.597 

.500 

.417 



16 

.662 

.596 

.571 

.480 


17 

• 611 

.772 

.415 

.385 



17 

,663 

,802 

.510 

.426 


18 

• 501 

.744 

.448 

.272 



18 

.649 

.768 

.505 

.350 


19 

.198 

.218 

• 328 

.235 



19 

.223 

• 294 

.403 

.269 


°n 

1.028 

1.123 

1,162 

1.137 

1.017 


on 

1,069 

1,346 

1.194 

1.173 

1.050 


-.1293 

■"■1403 

-.1472 

-.1256 

-.1309 


On 

-.1415 

-.1428 

-.1579 

-.1365 

-.1394 

C H ' ■ 1.072 

x» 

cp c 37*0 



Cjj* = 1.102 

z 

'cp =37.5 


V =-.1286 

J' 

op -43.1 



< 

fa 1 

y'op =4J.* 


<V = 462 





Cb« - .475 
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TABLB X.- Concluded. 

[k « 0 . 96 ] 


(n) K = 0.96 

V 1 * 03 


a - 13 . 6 ° 

= O . 4 0 up 


Orifice 

1 

2 

3 

4 

3 

1 

2.315 

2.325 

2.371 

2.360 

2.032 

2 

2.041 

2.238 

2.150 

2.227 

1.952 

3 

1.927 

2.088 

2.016 

2.091 

1.681 

4 

1.835 

2.023 

1.914 

2.021 

1.348 

5 

1.673 

1.742 

1.644 

1.847 

1.284 

& 

1.471 

1.659 

1.639 

1.565 

1.108 

7 

1.353 

1.543 

1.551 

1.544 

1*039 

8 

1.321 

1.390 

1.616 

1.561 

.878 

9 

1.285 

1.294 

1.458 

1.390 

.821 

10 

1.139 

1.224 

1.417 

1.276 

.638 

11 

1.017 

1*136 

1.106 

1.026 

.633 

12 

.875 

.971 

.837 

• 855 

• 565 

13 

.723 

.760 

.774 

.765 

.672 

14 

.837 

.684 

.719 

.577 

.654 

15 

• 609 

.465 

.569 

.397 

.488 

16 

.520 

.544 

*643 

.383 


17 

.476 

.722 

• 614 

.447 


18 

• 423 

.640 

.657 

.467 


19 

.201 

.269 

.526 

• 436 


°n 

1.102 

1.185 

1.2*1 

1.160 

1.113 

°n 

-.1292 

-.1361 

-.1577 

-.1152 

'. U 59 


y o 1.129 

Ob ' =-.1270 

C ^' = .485 



X f gp ■ 38.2 
y'op = 43.0 
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TABIi a 


(«) M 

°»A 


PRffiSURE COEFFICIENTS AMD AHROJKHAMIC CHARACffiWSTICS OF THE DOUG1AS X-3 WING 


1.00 

0.04 




:3»°° 


(m « 0.99] 

(b) II * 1.00 
C. * 0.12 

"I 




-3.5° 

« 0.2° up 


Orifice 

Raw j 

1 

2 

3 

4 

„ 

5 


1 

0.315 

0.269 

0.911 

1.003 

0.655 

2 

.193 

*268 

.166 

.285 

.180 

3 

• 182 

.275 

.120 

.320 

- .050 

4 

• 144 

• 221 

.100 

.313 

• 000 

5 

.093 

.094 

.049 

.178 

.046 

6 

■ 106 

.076 

.074 

.006 

• 033 

7 

• 112 

.069 

.120 

- .006 

• 058 

8 

.062 

.064 

.241 

.185 

.024 

9 

.045 

.082 

*101 

.029 

- .010 

10 

• 106 

.130 

.109 

• 096 

.019 

11 

.064 

.126 

.178 

• 103 

- .019 

12 

.097 

.101 

.081 

.076 

- .015 

13 

.073 

,029 

.086 

.096 

- .066 

14 

• 195 

• 174 

.093 

.137 

- .034 

15 

.099 

.057 

.010 

- .049 

- .093 

16 

• 1 IB 

.037 

.014 

- .091 


17 

.079 

• 090 

.134 

- .038 


18 

.003 

.120 

.132 

- .068 


19 

- .038 

.048 

.015 

- .005 


°n 

0.105 

0.113 

0.131 

0.114 

0.044 


- .0211 

-.0181 

-.0138 

.0056 

.0121 

C 

b' = 0.104 

*» 

cp = 33 « 8 

jp m 


C 

„» =-.0092 

7' 


Ggt a .042 




Orifice 

Row 

1 

2 

3 

4 

5 

1 

0.543 

0.812 

1.076 

1.129 

0.772 

2 

* 344 

.366 

.763 

.847 

.694 

3 

• 279 

. 341 

.287 

.682 


4 

» 24 () 

.300 

.180 

• 398 


5 

.146 

.199 

.103 

• 200 

PlIJ » 1 

6 

• 161 

.145 

.122 

.062 

BT * 3 

7 

• 148 

• 124 

.162 

.050 

.058 

8 

*135 

• 152 

• 300 

.259 

.061 

9 

• 094 

.119 

.158 

• 062 

.014 

10 

.169 

.195 

.187 

.123 

• 066 

11 

.108 

.183 

.247 

.135 

.014 

12 

• 161 

.196 

.133 

• 136 

.019 

13 

• 136 

.053 

• 090 

.134 

- .037 

14 

• 226 

.191 

.158 

• 183 

- .014 

15 

• 126 

.080 

.000 

- .010 

- .083 

16 

.159 

• 051 

.019 

- .052 


17 

• 108 

.094 

.128 

- .023 


18 

.119 

.129 

.145 

- .010 


19 

- .088 

• 066 

.034 

- .029 


°n 

0.164 

0.183 

0.201 

0.183 

0.091 


-.0282 

-.0211 

“.0170 

-.0014 

.0116 

C M » =0.168 

X ' 

op 0 32.3 


(£« =-.0122 

7' 

op -40.9 


0^' = .069 


r 










(o) M a 0.99 

^ a 0.20 


TABLE XX.- Continued. 

[m « 0.99] 


a a 4.4° (d) M a 0.99 

b 0.2° up Qg a 0,25 


a a 5.0° 

» 0.2® up 
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HABU5 3a.- 


c« 


*» 0 


(b) M = 0.99 

Cj, =0.41 


a = 6.5° 

= 0,3° up 


Orifice 

1 

2 

3 

4 

5 

1 

1*418 

1.515 

1.590 

1.623 

1.269 

2 

.933 

1.341 

1.312 

1.369 

1.135 

3 

.841 

1.213 

1.166 

1.269 

• B75 

4 

.805 

1.081 

1.031 

1.169 

.518 

5 

• 647 

.677 

.832 

1.033 

.458 

6 

.553 

.514 

.796 

.663 

.413 

7 

.508 

.452 

.724 

.694 

• 406 

8 

.454 

.453 

.655 

.758 

.337 

9 

• 460 

• 496 

,513 

• 602 

.278 

10 

.462 

.515 

.553 

.680 

• 168 

11 

.466 

.469 

.537 

• 466 

.137 

12 

.334 

.460 

.377 

.294 

.047 

13 

• 329 

.255 

.316 

• 216 

- .018 

14 

• 385 

• 320 

• 358 

.221 

• 042 

lb 

.298 

.259 

• 150 

.029 

- .043 

16 

.323 

.272 

.176 

- .033 


17 

.323 

.320 

.181 

• 000 


18 

.301 

.342 

.193 

“ .009 


19 

- .018 

.051 

“ .005 

- ,071 



0.474 

0.5a 

0.553 

0.529 

O .438 


-.0610 

-.0551 





Cg r • 0.496 

(hi 1 =r-.0400 

Ob' • .212 



-33.1 
- 42.8 
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TABU! XI.- Continued. 


Co 

ro 



(i) H m 0.99 

C* -0.52 

"A 


a = 7.4° 

= 0.4° up 


(j) M - 0,98 

C,^ = 0.58 





Cfrifia# 

How 

1 

2 

3 

4 

5 

1 

It 756 

1.766 

1.811 

1.843 

1.479 

2 

Ii330 

1.608 

1.556 



3 

1 • 166 

1.485 

1.390 


Km* 31 

4 

1 #074 

1.336 

1.297 

1.421 

.791 

5 

.926 

1.143 

1.042 

1.263 

.640 

b 

.789 

• 836 

1.066 

.919 

.595 

7 

.749 

.719 

.951 

.932 

.599 

8 

.676 

• 663 

1.029 

.995 

.435 

9 

.678 

.697 

.905 

.837 

• 392 

10 

.606 

.693 

.747 

.873 

• 296 

n 

.609 

.605 

.710 

.843 

• 286 

12 

.454 

• 548 

.511 

• 611 

.261 

13 

.411 

.399 

.454 

.478 

.262 

14 

• 508 

.384 

.452 

• 320 

• 292 

15 

*392 

.345 

.325 

• 121 

.217 

16 

.408 

• 366 

• 251 

• 066 


17 

.398 

.443 

.295 

.079 


18 

.393 

.439 

.306 

.043 


19 

.055 

.107 

- .015 

- .062 


°n 

0.646 

0.698 

0.751 

0.730 

0.634 


-.0800 

-.0759 

-.0756 

-.04*79 

-.0604 

C)l* a 0.677 

*' 

cd “34.6 


Cm' —.0649 

y' 

S =«-3 


<V = .29 3 






t 
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Continued. 

»] 


(l) H *» 0.96 

Oj^ =0.66 


0 = 9.1° 

^ « 0.5° up 


Orifice 

Row 

1 

2 

3 

4 

5 

1 

1.920 

1.917 

1.975 

2.014 

1.625 

2 

1.478 

1.787 

1.733 

1.758 

1.518 

3 

1.333 

1.63B 

1.542 

1.658 

1.238 

4 

1.267 

1.550 

1.459 

1.576 

.924 

5 

1.088 

1.291 

1.186 

1.398 

.797 

6 

• 962 

1.133 

1.211 

1.070 

.715 

7 

.853 

*879 

l.llo 

1.089 

.704 

8 

.859 

• 825 

1.161 

1.156 

.542 

9 

.817 

*818 

1.038 

.954 

.478 

10 

.707 

.779 

.984 

.995 

.368 

11 

.678 

*695 

.821 

.938 

.372 

12 

• 526 

• 623 

• 600 

.724 

.318 

13 

.490 

.467 

.541 

.605 

• 341 

14 

.554 

.471 

|f>34 

.504 

• 391 

IS 

.435 

.393 

.378 

.304 

.308 

16 

• 466 

.431 

.378 

• 162 


17 

• 458 

.530 

.351 

.156 


18 

*445 

• 508 

.343 

.043 


19 

• 098 

.166 

.005 

“ .010 



0.753 

0,819 

0.877 

0.854 

0.744 


“.0920 

-.0878 

-.0963 

-.0707 

-.0803 


<%' ■ 0,793 
0«* =-.0610 
Ob' » *3t3 


*2 

op 


35.2 


HACA EM H56G15 









Co 

-P' 


1ABLE XL.- continued. 

jM * 0.9 9] 


(n) M = 0.99 

Cj^ ■ 0.66 


a * 94° 

= O.4 0 up 


(b) H = 0.99 a » 10.0° 

C^ « 0.72 » 0-5° «P 


Qrlfioe 

HOW 


Or if loo 

Bov 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

1.893 

1,901 

1.946 

1.954 

1.6U 


1 

1.961 

1.989 

2.027 

2.053 

1.688 

2 

1.449 

1.732 

1.673 

1.735 

1.475 


2 

1.547 

1.829 

1.766 

1.806 

1.533 

3 

1.307 

1.617 

1.554 

1.637 

1,202 


3 

1.432 

1.719 

1.651 

1.709 

1.284 

4 

1.243 

1.519 

1.412 

1.563 

.915 


4 

1,334 

1.603 

1.501 

1.623 

.981 

5 

1.098 

1.266 

1,170 

1 *3B3 

.764 


5 

1.214 

1.360 

1.256 

1.470 

♦ 872 

6 

.909 

1.113 

1.170 

1.056 

.711 


6 

1.024 

1.257 

1.232 

1.136 

.748 

7 

.875 

♦ 871 

1.095 

1.075 

.667 


7 

,978 

1.011 

1.213 

1.149 

.777 

a 

.826 

.818 

1,-134 

1.116 

.538 


8 

,917 

• 904 

1.214 

1.180 

♦ 564 

9 

• 812 

• 807 

1.023 

.927 

• 481 


9 

■ 900 

.878 

1.100 

1.022 

• 540 

10 

.712 

.784 

.979 

.981 

.354 


10 

.771 

.855 

1.083 

1.062 

.380 

11 

.691 

.705 

.615 

.934 

.387 


11 

.753 

.775 

.938 

.988 

.432 

12 

.527 

.616 

.604 

.716 

,325 


12 

.576 

.655 

.669 

.776 

• 346 

13 

.466 

.451 

.533 

• 600 

.355 


13 

.519 

.516 

♦ 602 

.660 

.394 

14 

.568 

.479 

.539 

• 525 

.373 


14 

• 600 

.529 

• 581 

.374 

*427 

15 

.425 

.379 

.392 

.325 

.319 


15 

.463 

• 418 

.456 

.399 

.370 

16 

.464 

• 412 

. 360 

.210 



16 

.500 

♦ 451 

• 422 

.314 


17 

• 471 

,527 

• 338 

*175 



17 

.508 

.581 

.369 

*232 


16 

• 443 

.510 

.344 

.071 



18 

.464 

.551 

.319 

• 104 


19 

• 128 

.143 

♦ 024 

" .005 



19 

• 142 

• 181 

• 058 

♦ 043 



0.746 

0.809 

0.863 

0.8&8 

0.733 


°B 

0.811 

0.880 

0.933 

0.918 

0.800 


-.0928 

-.0875 

-.0970 

-.0747 

-.0807 



-.1(01 

-.0973 

-.1085 

-.0888 

-.0926 

Cjl -0,784 

* 

op ■ 35.5 



Cm’ =0.851 

**op * 35.9 


0*1 =-.0820 

T 1 op = 43.3 



C«’ a -.0923 

7 

cp c 43o 


Ob 1 =» .3W 





<V = *368 





1 


/ 


MCA m 1^6015 




A* 


If 


XABE£ XI.- Continued. 

[m ^0.99] 


(o) M = 0.98 a - 10.4° 

C N a = ^ “ °*5° up 


(p) H a 0.98 a = 11.0° 

= 0.81 « 0,5° up 


Or If loo 

Bow 

1 

2 

3 

4 

5 

1 

2.071 

2.089 

2.131 

2.157 

1.795 

2 

1.693 


1.852 

1.911 

1.632 

3 

1.567 



1.798 

1.375 

4 

1.514 

1.710 

1.595 

1.750 

1.099 

5 

1.354 

1.471 

1.369 

1.579 

.970 

6 

1.156 

1.362 

1.351 

1.245 

• 842 

7 

1.072 

1.261 

1.323 

1.256 

• 836 

8 

1.035 

1.013 

1.328 

1.291 

• 663 

9 

1.021 

.995 

1.205 

1.111 

• 601 

10 

• 855 

.943 

1.176 

1.137 

.440 

11 

■ 808 

.862 

1.107 

1.074 

.479 

12 

.649 

.760 

.797 

.866 

.406 

13 

.582 

.578 

• 696 

.732 

.472 

14 

.657 

• 624 

.678 

.631 

.487 

15 

.529 

.455 

.531 

.427 

.416 

16 

.551 

.515 

.478 

.412 


17 

.561 

.643 

.329 

• 346 


18 

• 523 

.608 

.294 

.211 


19 

• 180 

• 216 

*151 

.120 


°n 

0.903 

0.975 

1.027 

1.009 

0.879 

°n 

-.1129 

-.3136 

-.1251 

-.1069 

-.1057 

V =0.94D 

x» 

op = 36.4 


C.' =-.1071 

y' 

op = 43.2 


V = .406 






Qrlflca 

Bow 

1 

2 

3 

4 

5 

1 

2.016 

2.030 

2.082 

2.077 

1.711 

2 

1»620 


|mj 


1.611 

3 

1.503 


■mil 


1.343 

4 

1.422 

1.669 

1.548 

1.697 

1.038 

5 

1.291 

1.389 

1.295 

1.498 

.903 

6 

1.082 

1.323 

1.289 

1.213 

* 805 

7 

1.029 

1.131 

1.242 

1.177 

.793 

a 

• 980 

.969 

1'. 266 

1.246 

.618 

9 

.961 

.933 

1.141 

1.081 

.579 

10 

.818 

• 895 

1.123 

1.079 

• 428 

11 

.780 

• 835 

1.020 

1.044 

• 452 

12 

• 618 

.713 

.736 

• 824 

.385 

13 

.541 

*536 

*650 

.700 

.446 

14 

.630 

.578 

.626 

• 608 

.452 

15 

.484 

• 448 

.490 

.425 

.385 

16 

.529 

.475 

• 466 

.372 


17 

.529 

.616 

.351 

• 288 


18 

.493 

.572 

• 283 

.162 


19 

.179 

• 205 

.097 

■ 086 


o* 

0.857 

0,929 

0.9% 

0.966 

0,838 


-.1070 

'.1053 

-.1161 

-.0989 

-.0996 

Ow* = 0.896 


ri 

op = 3 6 " 1 


0*« =-.0998 

y' 

ep — 43*2 


V = .387 





CD 

VJ1 


tIACA KM H56G15 





JABU H.- Concluded. 


[m » 0.99] 


a 

1 = 0,6° np 

*1 



2.128 
789 
624 
579 
1.434 
1*218 
1*134 
1*065 
1.071 
.910 
.872 
*681 
.591 
*685 
*538 
.575 
.581 
• 560 
.217 


2.143 
1 
1 
1 

1.509 

1.431 

1.336 

1.095 

1.048 

1.000 

.902 

.784 

• 61 b 

• 648 
.479 

• 524 
.680 
.637 
.235 


2.181 
891 
809 
657 
1.413 
1.400 
1.343 
1.389 
1.249 
1.219 
1.140 
.854 
.749 
.735 

• 588 
.454 

• 334 
.289 

• 225 


-.1196 


2.201 

1.949 

1.861 

1.776 

1.598 

1.307 

1.283 

1.342 

1.154 

1.180 

1.094 

.923 

• 761 

• 673 
.490 
.450 

• 369 
.268 
.178 


1.068 1.053 

".1314 -.1172 


C*« =0.982 
Cb» =-.1140 
Ob 1 = 424 


1.808 
1.713 1 
1.438 
1.137 
1.032 
• 888 
.880 
.706 
.653 
.473 
• 513 
.445 
.509 
. 544 
.450 


0.936 

-.1159 



( r ) M = 

0.98 

a = 

12. £ 



H 

0.92 


0.7° tip 



Sow 

Or If loo 







1 

2 

3 

4 

5 

1 

2.193 

2.217 

2.252 

2.229 

1.895 

2 

1.684 

2.076 

1.968 

2.038 

1.774 

3 

1.734 

1.958 

1.890 

1.936 

1.523 

4 

1*701 

1.867 

1.737 

1.871 

1.219 

5 

1.524 

1.600 

1.489 

1.700 

1.120 

6 

1.307 

1.511 

1.465 

1.391 

• 968 

7 

1.215 

1.401 

1.433 

1.366 

.939 

B 

1.172 

1.204 

1.466 

1.414 

.767 

9 

1.157 

1.131 

1.329 

1.229 

.700 

10 

.980 

1.079 

1.293 

1.236 

*543 

11 

.927 

1.016 

1.215 

1.174 

• 564 

12 

.746 

.857 

.993 

.995 

.481 

13 

• 650 

.697 

.877 

.848 

• 582 

14 

.723 

.686 

,714 

.715 

.577 

15 

.588 

.543 

*473 

• 538 

.512 

16 

.625 

.551 

.505 

.457 


17 

• 620 

.751 

,422 

.400 


18 

.618 

.708 

■ 446 

.309 


19 

• 252 

• 246 

.344 

• 228 




ty' =1.050 

Cffl * =-,1260 

V - .452 


X'op = 37.0 

y* op * 43*i 


l 


NACA RM H56GI3 




XABU m 


n 7 


V 




PRESSURE COOTICUJraS AHB AERODHtoHIC CHARACTERISTICS OF TEE DOUGLAS X-J'WIBa 


(a) M x 1.02 

\ W0 


“ 2.5“ 

= 0.1° up 



(b) M » 1.02 
C_, =0.05 

"A 




a =24® 
04 ° 


trp 


Qrifica 

Bow 

1 

2 


4 

5 

1 

0.059 

0.103 

0.152 

0.249 

0.068 

2 

.05Q 

.132 

.076 

.222 

• 101 

3 

.073 

• 132 

.005 

.229 

- .044 

4 

• 031 

.093 

- »015 

.174 

- .025 

5 

.000 

- .024 

- .038 

• 067 

- .004 

6 

.010 

- .005 

• 024 

- .088 

- .022 

7 

• 010 

- .005 

• 020 

** .054 

.011 

a 

" .015 

- .005 

.178 

.085 

- .004 

9 

- .031 

• 004 

.Oil 

- .034 

- .030 

10 

• 029 

.030 

- .026 

.037 

- .015 

11 

- .027 

.035 

.078 

.027 

- .026 

12 

.051 

• 004 

• 041 

- .007 

- .015 

13 

- .010 

" *004 

- .011 

" *015 

“ .091 

14 

.148 

.117 

.059 

.107 

- .079 

15 

• 059 

.041 

- .011 

" .057 

- .088 

16 

• 092 

- .025 

• 015 

- .105 


17 

.027 

.067 

• 111 

- .077 


18 

.061 

• 086 

.129 

- .079 


19 

- .040 

• 019 

.035 

• 023 


°n 

0.031 

0.033 

O.Q45 

0.026 

-0.017 


-.0137 

- .0072 

-.0114 

.0082 

.0104 

Ch> =0.026 

X' 

op c 37.1 


Ob' b -.OO32 

T ' 

op ■ 32.8 


Ob' = .009 





Orifioa 

Row | 

1 

2 

3 

4 

5 

1 

0.221 

0.209 

0.239 

0.273 

0.068 

2 

• 120 

.234 

.111 

.276 

• 116 

3 

. 156 

• 214 

.083 

.302 

- .020 

4 

.092 

.142 

• 054 

.273 

- .007 

5 

.053 

.049 

• 019 

• 124 

.026 

6 

.068 

.049 

• 062 

- .039 

.007 

7 

• 063 

.049 

.083 

- .049 

• 041 

8 

• 039 

.045 

.197 

.144 

• Oil 

9 

• 000 

.037 

.064 

• OOP 

- .007 

10 

.079 

.075 

.059 

.067 

- .015 

11 

.015 

.091 

.131 

.072 

- .030 

12 

• 076 

• 056 

.078 

.044 

.000 

13 

• 043 

.030 

.059 

.049 

- .091 

14 

• 166 

• 150 

.093 

• 114 

- .034 

15 

• 069 

.055 

.000 

- .046 

- .099 

16 

.103 

- .004 

.026 

- .097 


17 

• 062 

.096 

.108 

- .063 


IB 

.079 

.101 

.151 

- .106 


19 

- .040 

.037 

.058 

• 023 


°n 

0.072 

0.078 

0.089 

0.062 

-0.000 

«n 

-.0174 

-.0128 

-.0180 

.0052 

.0072 

Cjj' =0.064 

X 

op “ 36.1 


Cm' = —.0071 

y 

Z =3S ‘9 


Ob' = .023 







BACA m. H56G13 




TABLE XII.- 



(c) M = 

1.02 

a = 

3.!° 



It 

0.10 

V 

0.9° up 



Row | 

Qrifioe 

1 

2 

3 

4 

5 

1 

0*512 

0.551 

0.977 

1.076 

0.728 

2 

*294 

.324 

.506 

• 804 

.643 

3 

*266 

.334 

.190 

.417 

.029 

A 

.213 

.249 

.155 

.331 

- .029 

5 

.163 

.155 

.057 

.223 

- .007 

6 

*140 

.123 

.124 

• 015 

.018 

7 

.125 

.121 

.122 

.039 

.052 

8 

.106 

.109 

.282 

.222 

.055 

9 

.065 

.089 

.138 

.052 

.026 

10 

.139 

.167 

.161 

• 111 

- .026 

11 

.096 

. 164 

.223 

• 132 

- ,053 

12 

.129 

.145 

.115 

• 106 

- .041 

13 

• 106 

.056 

.089 

.108 

- .127 

14 

• 228 

.172 

.137 

.073 

- .078 

15 

.127 

.070 

.007 

- .088 

- .099 

16 

.154 

.036 

• 044 

- .137 


17 

.096 

.107 

.103 

*• .066 


18 

• 118 

.130 

.154 

- .101 


19 

- .087 

.066 

.065 

- .004 


°n 

0.145 

0.150 

0.178 

0.139 

0,058 

Cm 

-.0259 

-.0196 

-.0183 

.0142 

.0201 


Gh’ =0.136 

Cm* =-.0080 

V = .054 


CD 

Oi 



ll 


NACA HM H56G13 















TABLE 2H.- 




(g) M = 1.02 

a 

-5.1° 



CL -0.31 

h a 

\ 

a 1.2° up 





Row 



uTlrlM 







1 

2 

3 

4 

5 

i 

1.076 

1.279 

1.372 

1*407 

1.088 

2 

.717 

1.121 

1*105 

1.203 

1.001 

3 

.674 

.953 

.974 

1.079 

.715 

4 

.570 

.921 

.029 

.987 

• 366 

5 

.430 

.395 

.614 

• 640 

.317 

6 

.427 

• 352 

• 482 

.490 

• 269 

7 

.344 

• 323 

• 354 

.538 

.306 

8 

.313 

• 309 

.423 

.599 

.124 

9 

.279 

.344 

• 331 

.258 

• 081 

10 

.390 

.395 

.440 

.416 

- .044 

11 

.336 

.381 

.446 

.338 

- .067 

12 

*285 

.376 

• 305 

.203 

- .075 

13 

.237 

• 164 

.253 

• 152 

- .115 

14 

.326 

.267 

.273 

• 109 

- .066 

IS 

.242 

• 230 

.126 

- .042 

- .083 

16 

.269 

• 165 

.095 

- .125 


17 

.225 

• 252 

• 106 

- .058 


18 

• 241 

• 256 

• 145 

- .075 


19 

- .025 

.106 

• 053 

- .060 


°a 

0.358 

0.402 

0.417 

0.376 

0.289 

Oft 

- .0508 

-.0406 

-.0341 

.0086 

.0181 


Ob* r 0.368 


X 

'op - 31*2 



On* *-.0229 


7 

'op =41.7 



<V - .153 





O 




(h) M = 1.02 a ® 5.5° 

- 0.34 ^ = 1.1 op 


Orifice 

Row 

1 

2 

3 

4 

5 

1 

1.178 

1.344 

1.434 

1.475 

1.126 

2 

.781 

1.174 

1.153 

1.256 

1.039 

3 

• 722 

1.010 

1.022 

1.127 

.749 

4 

.636 

.950 

.877 

1.026 

.412 

5 

.487 

.472 

.680 

.882 

.350 

6 

• 460 

• 362 

.633 

.538 

.294 

7 

.377 

.366 

.431 

.591 

.350 

6 

.333 

.338 

.451 

.643 

.219 

9 

.341 

.395 

.394 

.420 

• 095 

10 

.404 

.410 

.458 

• 434 

- .037 

11 

.372 

.412 

.476 

.375 

- .052 

12 

• 299 

.400 

• 316 

.218 

- .075 

13 

.260 

.190 

.275 

.167 

- .115 

14 

.340 

.279 

.307 

.109 

- .055 

15 

.257 

• 238 

• 140 

- .042 

- .075 

16 

• 269 

• 190 

• 128 

- .125 


17 

• 240 

.278 

.106 

- .047 


18 

• 259 

• 282 

.153 

- .067 


19 

- .014 

• 110 

.057 

- .049 


0n 

0.389 

0.431 

0.453 

0.410 

0.321 

% 

-.0528 

-.0445 

-.0378 

.0064 

.0134 

<y - 0.398 

X 

'cp = 31*6 


C n < =-.0262 

y 

'op = 41.9 


V = .167 





% * ! »* 


iTO^K m VOVM 






(1) H = 1.02 a - 6.0® 

^ = 040 ^ = 1.1° up 


Grific 

11 

1 

2 

3 

4 

1 


1*362 

1.462 

1.520 

1.579 

2 


♦ 884 

1.289 

1*259 

1.333 

3 



1.140 

1.118 

1.232 

4 


*736 

1.022 

1.002 

1.114 

5 


*573 

.607 

.770 

• 952 

6 


*522 

• 464 

.765 

.648 

7 


.477 

• 443 

• 658 

.682 

8 


*420 

.407 

• 612 

• 726 

9 


.417 

.458 

.497 

.564 

10 


*450 

• 484 

*520 

• 632 

11 


.433 

• 453 

.523 

.424 

12 


• 328 

• 418 

• 353 

.272 

13 


*299 

• 249 

.301 

♦ 196 

14 


.395 

.297 

.358 

.142 

15 


• 300 

.270 

.174 

- .015 

16 


• 306 

• 229 

.164 

- .085 

17 


.281 

.333 

• 165 

- .044 

18 


.294 

• 333 

• 171 

- .052 

19 


.025 

• 117 

.046 

- .064 

°n 


0.449 

0.490 

0.530 

0.489 



-.0602 

-.0517 

-.0457 

-.0041 


v 

s 0,465 


X' 

op 0 3^.5 


Cm' 

C-.O35I 


7' 

op a 42.5 


°b' 

■ .196 






KACA RM H56GI3 




Qrifica 

1 

2 

3 

4 

5 

1 

1*676 

1.702 

1.771 

1*813 

1.445 

2 

1.219 

1.547 

1*480 

1*576 

1.357 

3 

1*080 

1.415 

1*358 

1»467 

1.044 

4 

*989 

1.252 

1.234 

1.345 

.696 

5 

.790 

1.021 

• 996 

1.188 

.560 

6 

• 728 

• 701 

• 981 

• B46 

.517 

7 

• 629 

• 640 

• 668 

.882 

.542 

a 

• 619 

.579 

• 941 

• 931 

.434 

9 

.573 

• 635 

.728 

.785 

*374 

10 

.579 

• 639 

• 664 

• 822 

• 202 

11 

• 556 

.559 

• 653 

.780 

• 232 

12 

.432 

.519 

• 469 

.305 

*200 

13 

• 368 

.377 

• 398 

.320 

• 156 

14 

.486 

• 364 

• 439 

• 192 

• 202 

15 

.354 

• 347 

• 296 

.056 

.060 

16 

• 388 

• 329 

• 235 

- .043 


17 

• 349 

*412 

• 271 

• 015 


18 

.370 

• 426 

• 283 

- .016 


19 

• 065 

• 131 

• 004 

- .071 


Pa 

0.595 

0.645 

0.693 

0.655 

0.570 

% 

-.0753 

-.0693 

-.0675 

-.0265 

-.0422 


v - 0.611 

Cm' --.0527 
V = .259 


- Caatinuad, 



Cjj» -0.660 
Cm* =. -.0605 
<V = .264 


NACA RM H56G13 

















TABLE XU.- Continued. 


Jm *■ 1.01] 


(m) H a 1.01 
= 0.62 
H A 





up 


(k) M = 1.00 

C B =0.73 


a = 9.3° 

^ » l.l® up 


Otrlfioe 

Row 

1 

2 

3 

4 

5 

1 

1.856 

1.839 

1.885 

1.931 

1.560 

2 

1.379 

1.694 

1.621 

1.693 

1.461 

3 

1.230 

1.556 

1.464 

1.573 

1*152 

4 

1.123 

1.388 

1.364 

1.473 

.814 

5 

.952 

1.170 

1.087 

1.300 

.680 

6 

. 854 

.887 

1.117 

.983 

.635 

7 

.754 

.756 

1.012 

.989 

.640 

8 

.734 

.707 

1.072 

1.041 

.494 

9 

.690 

.733 

.957 

.887 

• 435 

10 

♦ 650 

.729 

.799 

• 921 

• 254 

11 

• 616 

• 632 

.731 

.888 

• 2B1 

12 

.499 

.573 

.530 

.651 

• 253 

13 

.429 

.430 

.479 

.527 

.218 

14 

.535 

.406 

.492 

• 286 

.270 

15 

• 414 

.368 

.361 

• 108 

.212 

16 

.436 

.372 

.302 

.023 


17 

.408 

.489 

.327 

• 062 


18 

.417 

.475 

• 324 

.032 


19 

• 111 

.174 

.008 

- .072 


®n 

0.684 

0.736 

0.794 

0.760 

0.662 


-.0857 

-.0788 

-.0025 

-.0467 

-.0599 

<y « 0.712 

X 

'op 0 34*6 


On' =-.0600 

t 

% = 43.1 


V - 





Or If loo 

Raw [ 

1 

2 

3 

4 

5 

1 

1.997 

2.004 

2.046 

2.073 

1.687 

2 

1.529 

1.853 

1.774 

1.844 

1.607 

3 

1.385 

1.730 

1.627 

1.716 

1.302 

4 

1.295 

1.5B8 

1.505 

1.623 

.975 

5 

1.144 

1.330 

1.223 

1.428 

• 821 

6 

1.000 

1.199 

1.244 

1.136 

.756 

7 

.899 

.959 

l.lbl 

1*121 

.737 

8 

.899 

• 845 

1.204 

1.182 

.581 

9 

.844 

.877 

1.089 

1.010 

.525 

10 

.755 

• 834 

1.043 

1*043 

• 328 

11 

.719 

*741 

.872 

.984 

.356 

12 

• 583 

.654 

.645 

.754 

.299 

13 

.489 

.510 

.569 

.639 

• 320 

14 

.603 

.509 

.591 

.475 

.367 

15 

.476 

.426 

.433 

.336 

• 303 

16 

.487 

• 441 

• 410 

.217 


17 

.468 

.567 

.373 

.171 


18 

.470 

..543 

.350 

• 064 


19 

.127 

• 188 

.045 

- .008 


°n 

0,792 

0.862 

0.921 

0.891 

0.773 


-.0994 

-.0945 

-.1054 

-.0755 

-.0793 

Olll C3 0*631 

X 

'ep -35.4 

< 

V . -.0866 

y 

■op -43.2 

<y *= .359 







TABUS XII.- Concluded. 


[« 


*5 



(o) M = 1.00 

Ci a = 0.75 


u 

V 


* 9.7° 

=tl.l° np 


Orifice 

1 

2 

3 

4 

1 

2*005 

2.039 

2.048 

2.099 

2 

1*549 

1.842 

1.796 

1.865 

3 

1*447 

1.761 

1.645 

1.743 

4 

1.320 

1.596 

1.545 

1.636 

5 

1.189 

1.367 

1.241 

1.468 

6 

1.037 

1.254 

1.276 

1.161 

7 

.937 

1.012 

1.175 

1.141 

8 

.927 

.890 

1.247 

1.207 

9 

*352 

.896 

1.109 

1.038 

10 

.774 

.861 

1.086 

1.063 

11 

.729 

.771 

.933 

*996 

1Z 

.605 

.660 

.683 

♦ 774 

13 

*489 

.534 

• 600 

♦ 657 

14 

• 633 

.529 

• 615 

.499 

15 

.408 

.428 

.460 

*367 

16 

.511 

• 454 

.443 

.284 

17 

%482 

.586 

• 360 

.215 

18 

• 466 

.555 

.307 

.110 

19 

.141 

.197 

• 068 

.020 

“n 

0.813 

0.885 

0.949 

0.919 

“a 

- .1035 

-.0981 

-.1100 

-.083? 


V a 0.855 
Ca» =-.0914 

V - .370 



N««3 


VO 



{ 


M 


NACA m H56G15 



II 


t 


PRESSURE COEOTICIEinH AW) ABRODYHAMXC ( 

[m » 

(a) H > 1.1D a «= 2.7® 

Ojj^ = 0.03 3 0.2° up 


Oriflca 

How | 

1 

2 1 

3 

4 


5 

1 

0*244 

0.144 

0.649 

0.648 

0.125 

2 

• 133 

.196 

.112 

.215 


*103- 

3 

• 083 

.171 

.038 

,255 


.080 

4 

*061 

.168 

.017 

.268 

» 

.044 

5 

• 004 

• 042 

- ,020 

.119 


.000 

e 

• 033 

.017 

.045 

- .050 


• 006 

7 

• 033 

- .038 

.059 

- .029 


.013 

8 

• 025 

.017 

.169 

.072 


.000 

9 

- .023 

• 006 

.042 

- .013 

- 

.029 

10 

• 052 

• 048 

- .003 

.035 

- 

• 010 

11 

• 016 

.069 

.099 

•036 


.049 

12 

• 068 

.093 

• 061 

- .013 


.026 

13 

.054 

- .010 

.041 

• 006 

- 

■ 050 

14 

.162 

.126 

.110 

.092 

- 

.054 

15 

• 044 

♦ 079 

.026 

- .013 

*■ 

.075 

16 

• 114 

• 009 

.003 

- .080 



17 

.043 

.079 

.070 

- .032 



18 

.071 

.074 

• 101 

- .045 



19 

- .053 

.038 

.076 

- .007 




0.059 

0.063 

O.OflO 

0.053 




-.0159 

-.0115 

-.0104 

.0096 

/ 

.0091 


% * 



HACA. RM K56G13 




VO 

O' 


TABLE XIII.- Continued. 


[m “ l.ioj 


(e) M 

C H« 


: 1.10 

.0.09 


a = 2.8° 

Efe * 0.2° up 




NACA m H56G15 






TOffiLE xrn.- 

[m-1 


(e) M = 1.10 

C„ =0.20 


(1 55 4 * 3 . 


0.2° up 


Orifice 

I 

i 

2 

3 

4 

5 

1 


0.694 

0.875 

1.027 

1'.119 

0.781 

2 


.487 

.701 

.785 

.893 

.731 

3 


• 449 

.676 

.623 

.784 

.460 

4 


.355 

.416 

.533 

.673 

.160 

5 


.241 

.227 

.215 

.578 

.142 

6 


.247 

.214 

.207 

.247 

• 068 

7 


.205 

• 198 

.195 

.144 

.029 

B 


• 164 

.164 

.309 

.307 

.016 

9 


• 174 

• 168 

.185 

.142 

- .022 

10 


.213 

.225 

.215 

.170 

.025 

11 


• 215 

.246 

.291 

• 148 

- .019 

12 


.195 

.311 

.233 

• 106 

.019 

13 


• 152 

.134 

• 186 

• 111 

- .015 

14 


• 266 

.197 

.234 

.169 

.013 

15 


.173 

.160 

*101 

.039 

- .003 

16 


• 212 

• 098 

.131 

- .038 


17 


• 166 

• 182 

• 065 

• 006 


IB 


• 164 

• 168 

.121 

- .003 


19 


.015 

• 094 

• 068 

.000 




0.228 

0.249 

0.275 

0.243 

0.152 

°n 


-.0367 

-.0303 

-.0281 

.0037 

.0173 


Ob' 

= 0.230 


X 

'op * 3?*^ 

•ci> “41.3 



Cm' 

= -,0176 


7 



<v 

= .095 






£T09£»h war vom 
















TABLE mi.- Contl£mad. 
[m *=> 1 . 10 ] 


(g) M » 1.10 

Cg =0.31 


a «5.< 

^ « 04° «P 


Raw 

Qrifioe 





1 

2 

3 

4 

5 

1 1.041 

1.117 

1.234 

1.277 

0.960 

2 .670 

.996 

.971 

1.087 

.906 

3 .613 

.836 .871 

• 969 

*659 

4 .546 

• 834 

.727 

.891 

.351 

5 .407 

.419 

.564 

.756 

.277 

6 .400 

.358 

.539 

.446 

.217 

7 .321 

.324 

.437 

.467 

.219 

9 . 309 

.297 

.445 

.569 

• 202 

9 .274 

• 268 

• 285 

.339 

.147 

10 .335 

.375 

• 366 

.326 

.075 

11 .343 

.369 

.434 

>326 

• 038 

12 .291 

.376 

• 326 

• 238 

.029 

13 .238 

.251 

.275 

.205 

.003 

14 .327 

.231 

.317 

.192 

.04? 

15 *206 

.215 

• 183 

• 068 

- .019 

16 .270 

*186 

.171 

- .013 


17 .224 

• 252 

.191 

.022 


18 .227 

.252 

.198 

• 019 


19 .068 

• 184 

.091 

- .016 



0.385 

0411 

0.378 

0.291 


-.0433 

-.0448 

-.0092 

-.0011 

Ojf' B O. 36 O 


*' 

op - 33.6 


c*» *-.0310 


7 

op -42.2 


<y = .152 






(h) H = 1.10 

Cg -0.34 


a = 5.5° 


■ 0*5 op 



Row 

Orlflna 

" 

1 

2 

3 

4 

3 

1 

1.131 

1.187 

1.291 

1.350 

1.028 

2 

• 710 

1.065 

1.034 

1.131 

.961 

3 

4 

*666 
• 608 

.880 

.903 


,693 

.395 

5 

*461 

.498 

.614 

• 806 

• 328 

6 

.442 

.422 

.605 

• 464 

.246 

7 

• 355 

.370 

.513 

• 526 

.255 

8 

• 363 

.335 

.511 

• 604 

• 265 

9 

• 307 

*303 

.336 

.381 

• 236 

10 

.363 

• 420 

,423 

.440 

.123 

11 

.389 

.408 

.479 

.436 

.099 

12 

.311 

• 396 

,374 

.251 

• 045 

13 

• 264 

.280 

.313 

.219 

- .012 

14 

.359 

• 251 

.329 

• 205 

.047 

15 

• 238 

• 222 

.203 

• 065 

- .013 

16 

.283 

• 214 

.172 

- .003 


17 

• 257 

• 281 

.207 

• 040 


18 

• 248 

.278 

.2 20 

• 022 


19 

.083 

• 206 

.094 

- .019 



0.383. 

0.425 

0,454 

0,418 

0.334 


-.0544 

-.0479 

-.0502 

-.0142 

-.0094 


1 0.399 
.-.0360 
: .3*9 


**op - 34.0 
7’^ -424 


HACA FM H56G15 






H 


(i) K « 1.10 

°ir A =042 


HU.- Goatlnued, 


\ 


.6,2° 

- 0.6° np 


(j) M n 1.10 
Ow * 0,45 
n 4 


a - 6.6° 
ffej. « 0*6 a TV 




Orfflw 

Rev 

1 

2 

3 

4 

5 

1 

1*350 

1*380 

1,452 

1.507 

1*183 

2 

• 073 

1.237 

1.199 

1.285 

1,098 

3 

• 008 

1.109 

1.083 

1.197 

1836 

4 

• 736 

1*018 

.958 

1,089 

• 520 

5 

• 675 

,776 

.769 

.946 

• 442 

6 

.563 

• 570 

*761 

• 642 

• 378 

7 

• 540 

.491 

• 672 

• 663 

• 412 

0 

• 475 

• 433 

• 732 

*744 

• 346 

9 

• 446 

• 484 

.544 

.531 

• 310 

10 

• 460 

.547 

• 561 

• 662 

• 180 

u 

• 481 

*493 

• 569 

.627 

• 109 

12 

• 394 

• 454 

*429 

.420 

• 179 

13 

• 318 

.325 

• 380 

.292 

• 133 

14 

*407 

.315 

• 3B3 

• 225 

.174 

15 

.291 

• 260 

• 279 

• 100 

• 084 

16 

.334 

.261 

• 225 

.025 


17 

• 303 

• 335 

• 239 

.072 


18 

*289 

• 340 

• 265 

•058 


19 

• 142 

• 247 

.124 

- .029 



0.484 

0.529 

0.572 

0.539 

0.457 

®k 

-.0659 

-.0597 

-.0642 

“.0306 

-.0348 

Cm' =0.507 

x' 

ep "34.9 


V * -.0500 

r 

op °42.9 


Ob' =1 .218 





Qrifieo 

Row 

1 

2 

3 

4 

5 

1 

1.266 

1.324 

1.402 

1,432 

1.133 

2 

• 809 

1.1B2 

1.138 

1,251 

1.045 

3 

• 770 

1.022 

1,037 

1.147 

.786 

4 

.708 

• 988 

• 908 

1,047 

.485 

5 

• 601 

.668 

• 724 

• 901 

• 404 

6 

• 530 

• 532 

• 700 

♦ 580 

• 341 

7 

.470 

• 450 

• 630 

• 621 

*345 

8 

♦ 446 

.412 

.671 

• 689 

♦ 334 

9 

♦ 383 

• 3B6 

• 429 

• 438 

• 268 

10 

.458 

• 516 

• 514 

.627 

.167 

11 

• 458 

• 472 

• 540 

• 601 

.185 

12 

.372 

.447 

• 409 

• 339 

• 163 

13 

.290 

• 331 

• 352 

• 254 

• 093 

14 

• 395 

• 283 

.359 

• 221 

• 117 

15 

*266 

♦ 257 

• 256 

*094 

• 013 

16 

.327 

• 242 

.203 

*013 


17 

• 287 

.313 

.229 

• 065 


10 

.285 

• 320 

• 255 

• 045 


19 

.117 

.238 

.117 

- .026 


Qk 

0453 

0.497 

0.53L 

0.500 

0*416 

Om 

“.0635 

-.0563 

-.0588 

-.0254 

-.0267 

Cl 

r 1 <*0473 

*'op - 34.6 


V --.0456 

yC -42.7 


<v - .202 







vo 

vo 
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TABLE Xin.- Continued. 


(k) M 

■“a 


a = 7.6® 

^ ■ 0.6 tip 


(l) Ms 1.10 

0* = 0.56 


a = 8 . 4 ® 

= 0.6° np 


Orifice 1 






i 

2 

3 

4 

5 

i 

1.474 

1.484 

1.549 

1.601 

1.285 

2 

1.056 

1.349 

1,313 

1.374 

1.164 

3 

• 947 

1.252 

1.205 

1.295 

• 900 

4 

.904 

1.099 

1.071 

1.199 

.627 

5 

• 785 

.936 

.876 

1.061 

.528 

6 

.687 

.714 

• 868 

.739 

• 476 

7 

.638 

• 614 

.733 

.769 

.494 

8 

• 587 

.556 

.835 

• 815 

• 403 

9 

.575 

.604 

.731 

.687 

.357 

10 

• 551 

• 610 

.675 

.727 

.240 

11 

• 544 

.578 

.645 

.719 

• 249 

12 

.454 

.521 

.485 

.539 

• 223 

13 

. 364 

.383 

• 426 

.453 

.196 

14 

• 456 

• 414 

.450 

.336 

• 230 

15 

.343 

.286 

.305 

• 183 

• 192 

16 

♦ 358 

*299 

• 286 

.075 


17 

.351 

.398 

.268 

.134 


18 

.340 

.384 

.290 

.102 


19 

.168 

.286 

.137 

- .007 


m 

0.568 

0.614 

0,658 

0.630 

0.531 

D 

-.0751 

-.0721 

-.0768 

-.0497 

-.0501 


On’ = 0.590 


x> 

op ■ 35.7 



0 b » - -.0628 


7' 

oj “42.9 



Ob’ = -253 






! Orifice 


1*565 

1*165 

1*041 

• 989 

• 874 

• 759 
.693 

• 639 

• 646 

• 605 
.591 


1.570 
1 
1 

1.173 
1*013 
.826 
• 682 
.630 
• 666 
• 669 
*637 


1.627 
401 
287 
1*165 
.939 
.956 

• 869 
.919 

• 810 
.781 
.704 


1.678 
1.460 
1.373 
1.269 
1.128 
.837 
♦ 850 
.898 
.732 
.793 
.773 


1.362 

1.241 


12 

.511 

.557 

.527 

• 607 

.242 

13 

.399 

.412 

.471 

• 502 

.241 

14 

.483 

• 461 

.480 

• 416 

• 263 

15 

.381 

.309 

.354 

• 243 

.219 

16 

• 381 

.331 

.328 

.130 


17 

.378 

• 441 

• 313 

.160 


18 

• 368 

• 404 

.319 

.122 


19 

• 178 

• 306 

• 130 

- .013 


®n 

0.622 

0.671 

0.722 

0.695 

0.583 

On 

-.0820 

-.0790 

-.0865 

-.0610 

-.0578 

0*1 *0.647 


X* 

op - 36 .9 


On' s - ,0708 


y' 

op “ 43.0 


cy s .278 






NACA RM 




* T 


TABU HH." Continued. 

[m » l.lcQ 



(a) M« 

1.10 

A m 

9.1° 



C— a 

■a 

0.61 

V 

0.7° up 


/■s J Jtf 

Rot 1 

Orifice 







1 

2 

3 

4 

5 

1 

1.647 

1.652 

1.700 

1.742 

1.438 

2 

1.227 

1.515 

1.472 

1.534 

1.308 

3 

1.122 

1.410 

1.351 

1.445 

1.041 

4 

1.021 

1.263 

1.238 

1.348 

.770 

5 

.933 

1.005 

.998 

1.204 

.649 

6 

*814 

.951 

1.014 

.905 

.590 

7 

.756 

.763 

.950 

.905 

« 603 

8 

.718 

• 690 

.982 

.993 

.471 

9 

.714 

.718 

.879 

• 817 

.422 

10 

.649 

.712 

.871 

.851 

• 299 

U 

• 625 

.670 

.753 

.816 

• 306 

12 

.542 

.587 

.570 

.649 

• 256 

13 

.420 

• 432 

• 516 

.551 

.276 

14 

• 512 

.484 

.507 

.455 

• 282 

15 

.407 

.328 

.400 

• 313 

.262 

16 

.407 

• 356 

• 363 

• 201 


17 

• 409 

• 460 

.352 

• 205 


18 

.396 

.453 

• 336 

• 164 


19 

*181 

.316 

.110 

• 010 



0.663 

0.722 

0,775 

0,751 

0.632 


-.0682 

-.0846 

-.0949 

“.0717 

"•P653 


(a) M * 1.09 

Cjj b 0*66 


a -9.7° 

m 0.8° up 


Cff* - 0.696 
C_« > - .0780 

V -y3°° 



Orifice 


1 

1.728 

1.745 

1.794 

1.815 

1.497 

2 

1.335 

1.604 

1.350 

1.602 

1.388 

3 

1.216 


1.449 

1.530 


4 

1.10B 

1.386 

1.313 

1.429 

.835 

5 

1.036 

1.177 

1.084 

1.269 

.732 

6 

.897 

1.062 

1.084 

.992 

• 658 

7 

• 830 

.867 

1.038 

.992 

.664 

8 

• B13 

.766 

1.043 

1.039 

• 521 

9 

.790 

.785 

• 960 

.891 

■ 462 

10 

• 710 

.763 

.940 

• 915 

.335 

11 

• 673 

.718 

.839 

• 871 

• 339 

12 

.575 

.634 

.630 

.702 

.292 

13 

.459 

.473 

.566 

.589 

.302 

14 

.545 

♦ 527 

.566 

• 488 

• 332 

15 

.440 

• 368 

.443 

• 354 

.290 

16 

.433 

• 386 

.415 

.267 


17 

.437 

.313 

.385 

• 315 


18 

• 432 

♦ 500 

.375 

.217 


19 

• 200 

.310 

• 111 

• 043 



0.722 

0.785 

O.838 

O.SL4 

0.690 


-.0953 

-.0926 

-.1066 

-.0833 

-.0742 


Cat >0.756 


x> 

op B 3^.5 



0a« >-.0867 


7’ 

op = 43.1 



<V =» .326 
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TABLE XIII.- Continued, 






[h 



(o) M = 1.09 a - 00.1® 

C„ « 0.70 Jl = 0.9® 

b A l 


CWfloo 

Hew 

1 I 

2 


4 

5 

1 

1*796 

1.810 

1.849 

1.870 

1.559 

2 

1.A02 

1.671 

1.628 

1.653 

1.428 

3 

1*309 

1.569 

1.511 

1.584 

1.177 

A 

1.185 

1.461 

1.379 

1.488 

.896 

5 

1.113 

1.230 

1.126 

1.329 

.771 

6 

.952 

1.136 

1.139 

1.043 

.696 

7 

• 884 

.952 

1.090 

1.039 

.710 

8 

.859 

.839 

1.107 

1.079 

.571 

9 

*831 

.831 

.997 

.938 

.496 

10 

.748 

.799 

.996 

.965 

• 353 

11 

.703 

.770 

.925 

.912 

.354 

12 

.600 

« 666 

• 662 

.750 

.320 

13 

.487 

.501 

• 601 

.624 

• 345 

14 

.570 

• 550 

.592 

.516 

• 363 

15 

.461 

. 3B2 

.465 

• 376 

.304 

16 

.458 

• 410 

.459 

.304 


17 

*469 

.535 

• 416 

.387 


18 

.459 

.522 

.383 

• 285 


19 

• 224 

.318 

.115 

• 070 



0.762 

0.830 

0.883 

0.860 

0.731 


-.1003 

-.0977 

-.1139 

-.0928 

-.0811 

Cgi =0.799 


X 1 

cp = 36.6 


(£' =-.0929 


7* 

cp - 43.1 


%' = .3*4 






(p) K = 1.06 
Cj = 0.74 


a m 10.6 
= 0,9° up 


Qrlfloe 

How 

1 

« 

3 

4 

5 

1 

1.854 

1.870 

1.899 

1.950 

1.624 

2 

1.507 

1.741 

1.687 

1.728 

1.500 

3 

1.385 

1.638 

1.572 

1.645 

1.236 

4 

1.264 

1.539 

1.443 

1.549 

.950 

5 

1*188 

1.302 

1.192 

1.383 

• 845 

6 

1.030 

1.212 

1.209 

1.114 

.755 

7 

• 945 

1.074 

1.153 

1.093 

.741 

8 

.924 

.896 

1.173 

1.142 

.597 

9 

.897 

• 883 

1.059 

.996 

.519 

10 

.797 

• 863 

1.051 

1.017 

• 388 

11 

.741 

.794 

.986 

.957 

.383 

12 

.642 

.707 

.721 

.787 

.332 

13 

.513 

.531 

.641 

• 661 

.370 

14 

.593 

.563 

• 654 

• 546 

.391 

15 

.480 

• 404 

.501 

.395 

.353 

16 

.483 

.444 

.504 

.349 


17 

.485 

.567 

.415 

.432 


18 

.487 

.551 

.359 

• 316 


19 

• 251 

.319 

.136 

.127 



0.812 

0.880 

0.93* 

0,910 

0.775 


-.1060 

-.1046 

-.1222 

- .1008 

-.0872 

0h» = 0.847 

x' 

Op ■ • 8 


V =-.0995 

y* 



V * .365 





o 

> 


a\ 

a 


i - 1 


t 





• t 


o,, =0.79 

"a 


WBLE XIII.- Continued. 


a « 11.4 

b T = 1.0° up 


[h * l . io ] 


( r ) K = 1.08 

Cg n 0,8? 


a = 12 . 2 ° 

L « 1 . 0 ° np 


Qrjilaa 


1(918 
1 • 605 
1«480 
1(375 
1(255 
1(105 
1(015 
(989 
(956 
>846 
(790 
(694 
(543 
(627 
(509 
(532 
(512 
(522 
(272 


1(944 

1.821 

1(709 

1(613 

1(379 

1(281 

1(214 

(972 

(951 

.911 

.860 

.744 

.578 

.603 

.456 

(466 

.610 

(591 

.335 


1.979 

1.759 

1.651 

1.526 

1.258 

1(280 

1.212 

1.256 

1.129 

1.097 

1.038 

(815 

.711 

(694 

(560 

.530 

(411 

(349 

( 18'4 


2.014 

1.777 

1.715 

1.616 

1.447 

1.198 

1(160 

1(211 

1.055 

1.069 

1(007 

(850 

.722 

.575 

.455 

.374 

.467 

.348 

(185 


1.672 

1(560 

1.308 

1.013 

.926 

(801 

(802 

(644 

.584 

.417 

.432 

.378 

.424 

.453 

.396 




0.868 0.935 

0.992 0.965 

0.835 


-.U40 -.1123 

-.1311 -.1102 

-.0996 


V .0,901 
C,' = - .1078 

*'op a 37.0 
y’op ■ 43d 



V * .388 



Orifice 

1 

2 

3 

4 

s 

1 

1(990 

2.030 

2.056 

2.069 

1.746 

2 

1.712 

1.887 

1(823 

1.353 

1.624 


1.609 

1.796 

1.716 

1.781 

1 . 371 - 

4 

1.477 

1.692 

1.577 

1.695 

1(080 

5 

1.355 

1.446 

1(341 

1.531 

1.010 

6 

1(157 

1(366 

1.345 

1.281 

• 862 

7 

1.083 

1.294 

1.292 

1(230 

.852 

B 

1.062 

1.055 

1.318 

1.278 

• 691 

9 

1.034 

1.023 

1.198 

1.136 

• 64 B 

10 

.913 

.975 

1.168 

1.127 

.470 

11 

.834 

(924 

1.113 

1.069 

.473 

12 

.728 

.600 

(914 

.922 

.407 

13 

.583 

(619 

.783 

.751 

.473 

14 

( 665 

. 655 ' 

.761 

.619 

• 500 

15 

.549 

.483 

.615 

.465 

.437 

16 

.563 

.515 

(538 

.417 


17 

.557 

.654 

.385 

(500 


18 

.554 

.636 

.355 

.408 


19 

(303 

.350 

(244 

.231 



0.925 

0.997 

1.052 

1.026 

0.893 


-.1218 

-.1228 

-.1422 

-.1209 

-.1105 


Ql * - 0.959 


**ep 

- 37.3 



V . -.1176 

n « _ no 


y op 

= 43.1 





TABU! XHI,- Continued. 


C»* -1.0(14 
Cn * =-.1265 

V * *«7 


[m « 1.10] 



(b) H = 

V 

1.07 

0.90 

a ® 

13.0® 
1.0° up 



Row 

uririce 







1 

2 

3 

4 

5 

1 

2.072 

2.084 

2.117 

2.112 

1.808 

2 

1.788 

1.951 

1*864 

1.917 

1.706- 

3 

1.692 

1.859 

1.792 

1*861 

1.438 

4 

1.580 

1.771 

1.646 

1.762 

1.153 

5 

1.452 

1.536 

1.419 

1.598 

1.088 

6 

1.257 

1.430 

1.402 

1.360 

.930 

7 

1.160 

1.364 

1.376 

1.304 

,902 

a 

1*134 

1.151 

1.383 

1.354 

.752 

9 

1.111 

1.096 

1.262 

1.189 

• 685 

10 

.971 

1.039 

1.233 

1.179 

.515 

11 

• 898 

.984 

1.158 

1.114 

.498 

12 

.775 

.852 

.981 

.975 

.453 

13 

.625 

• 683 

.888 

.816 

.504 

14 

.698 

• 685 

,844 

.662 

*546 

15 

.581 

.531 

• 672 

.504 

• 476 

16 

.602 

*546 

.510 

.455 


17 

.591 

.688 

.409 

.526 


18 

• 602 

• 680 

.401 

• 423 


19 

.319 

.361 

*316 

• 288 


°n 

0.986 

1.056 

1.109 

1.080 

0.948 


-.1304 

-.1326 

-.1529 

-.1300 

-.1199 


(t) M 
\ 


a = 13.8° 

= 1.1° np 


Qrlfio* 



Raw 



1 

2 

3 

4 

5 

1 

2.128 

2.126 

2,173 

2.146 

1.856 

2 

1.878 

2.036 

1.955 

2,007 

1.757 

3 

1.761 

1.934 

1.840 

1,914 

1.509 

4 

1.687 

1.837 

1.741 

1.837 

1.200 

5 

1.544 

1.607 

1.519 

1.674 

1.172 

6 

1,347 

1.510 

1.484 

1.439 

.998 

7 

1,244 

1.438 

1,432 

1.381 

.964 

8 

1.205 

1.246 

1.448 

1.420 

♦ 798 

9 

1.185 

1.178 

1,325 

1,264 

.751 

10 

. 1.035 

1.096 

1,291 

1,230 

.559 

11 

• 926 

1.050 

1.220 

1.173 

,545 

12 

.820 

.907 

1.040 

1.027 

.472 

13 

.657 

.746 

• 885 

.894 

*570 

14 

,740 

.721 

.684 

.629 

.579 

15 

• 608 

.574 

.543 

.437 

.516 

16 

.626 

.586 

.594 

,375 


17 

.637 

■ 696 

• 542 

• 411 


18 

.652 

.667 

.554 

.355 


19 

• 283 

.314 

.439 

.295 



1.044 

1.109 

1.162 

1,111 

1.007 


-JjfflL - .1400 

-.1595 

-0252 

-.1325 


Cfo» - 1.062 



cp *> 37-3 



(V =-.1310 


7 ' 

ep *>42.9 



V = •&> 






• « 
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TABUS xm.- Continued. 


1) M = 

1.06 

a 

" 14 , 6 q 

11 

1.01 


a 1,1 a 

R aw 

1 

2 

3 

J i_ 

2.190 

2.168 

2.204 

2.199 

1.965 

2.119 

2.049 

2.085 

1.640 

2.002 

1*934 

1.987 

1 . 8 U 

1.909 

1.820 

1.910 

1.625 

1.694 

1.577 

1.756 

1,444 

1.570 

1,559 

1.514 

1.331 

1.491 

1.486 

1,456 

1.268 

1.376 

1.536 

1.501 

1.253 

1.268 

1.392 

1.320 

1.117 

1.188 

1.364 

1.297 

1.001 

1.108 

1.276 

1.225 

.863 

.998 

.850 

• 951 

.692 

.790 

.782 

.756 

.787 

.760 

.702 

.562 

.642 

.506 

.584 

.403 

• 681 

.526 

• 635 

• 383 

.708 

.687 

.611 

.439 

.656 

• 668 

.615 

.409 

.239 

.352 

,512 

.411 


L.105 1.165 

.146? -.1439 


1.196 1,139 


-.1599 


Ok* =1,107 
<V =-.1333 


i'op « 37.0 
7 '% * 42.8 


[m * 1.10] 


1 . 93 b 
1.823 
1.576 
1.278 
1.252 
1.073 
1.021 
.858 
.804 
.597 
.597 
• 526 
.627 

.638 

.568 


1.071 

-.1IA6 



(v) M = 
Cw * 
fl A 

1.05 

1.07 

a « 

15 . 6 ° 
1 . 0 ° up 



Raw 

Qrifioe 







1 

2 

3 

4 

5 

1 

< 1.296 

2.236 

2.274 

2.255 

2.006 

9 

2.032 

2.210 

2.117 

2.144 

1.914 

3 

1.923 

2 , 0 b 2 

2.023 

2.080 

1.669 

4 

1,886 

1.965 

1.809 

1.971 

1.362 

5 

1.681 

1.770 

1.673 

1.822 

1.330 

6 

1.552 

1.658 

1.650 

1.610 

1.154 

7 

1.405 

1.564 

1.591 

1.533 

1.096 

8 

1.369 

1.494 

1.562 

1.584 

.909 

9 

1.329 

1.364 

] .459 

1.295 

,844 

10 

1*242 

1.255 

1.223 

1.128 

• 613 

11 

1*088 

1.128 

1.080 

1.030 

.595 

12 

.927 

.963 

*904 

.903 

,527 

13 

*749 

.756 

• 836 

.827 

• 633 

14 

,840 

.701 

.770 

.595 

.630 

15 

• 672 

.559 

.635 

.438 

.501 

16 

• 622 

.667 

• 683 

.441 


17 

.553 

.739 

• 696 

.505 


18 

.471 

• 668 

.707 

.517 


19 

.243 

.479 

.596 

.545 



1 J .55 

1.217 

1.224 

1.155 

1.125 

°n 

“•1434 

"■1491 

-. 164 $ 

-.122S 

-.1462 


<** » IMS 
Ob' =*‘.1353 
<y = U 88 


*'op ~ 36.8 
y’cD Cf 42.6 
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TABLE XI XI.- Concluded. 


[m « 1.10J 


fw) M = 1,04 


a = 17.4 


How 

Griflc* 

1 

2 

3 

4 

5 

1 

2.332 

2.262 

2 . 31 h 

2,304 

2.088 

2 

2.097 

2.263 

2,198 

2.229 

1.976 

3 

1.966 

2.124 

2.097 

2.127 

1.751 

4 

1.955 

2.042 

1.951 

2.054 

1.442 

p 

1.731 

1.035 

1.744 

1,882 

1.372 

6 

1.613 

1.735 

1.712 

1.681 

1.210 

7 

1.473 

1.612 

1.623 

1,598 

1.128 

a 

1.432 

1.560 

1.652 

1.623 

• 906 

9 

1.394 

1.325 

1.310 

1.283 

. 85 * 

10 

1.306 

1.182 

1.221 

1.156 

.636 

■ 11 

1.190 

1.095 

1.123 

1.086 

*626 

12 

.879 

1.018 

.943 

.949 

.582 

13 

.625 

.872 

.870 

. 865 

.699 

14 

.705 

.784 

.792 

.653 

.665 

15 

.645 

.659 

,663 

.489 

.527 

16 

.681 

,832 

.799 

.519 


17 

.646 

.786 

.767 

• 600 


18 

.590 

,703 

.749 

• 640 


19 

*264 

.553 

i 631 

.688 


°a 

1,186 

1.265 

1.257 

1.213 

1.171 

°a 

-.1450 

-.1632 

-.1734 

-.1380 

-.1515 

Ch' 

a 1.189 


x» 

ap ■ 37.3 


Ob’ 

=-.1463 


y’ 

op u 42.7 


<V 

m . 50 ® 
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PRESSURE COBFFICIBraS JUJD AERODT5AMIC CHAHAdBRISTICS OF THE DOUGLAS X-J WUK 

{m ~ 1.15] 



haca m H56G15 





o 

a> 


TABLE XIV.- Continued, 

[m *. 1.15] 


(c) M = 1.34 

c,, -0.05 


a = 2.0° 

- 0.2 tip 


Orifice 

Bov 

1 

2 

3 

4 

5 

1 

0.261 

0.196 

0.700 

0.723 

0.412 

2 

.172 

.209 

.147 

.359 

.302 

3 

. 146 

• 209 

.088 

.247 

- .054 

4 

.070 

.147 

.042 

.277 

- .078 

5 

.046 

.059 

- .008 

.139 

- .032 

6 

.056 

.042 

.033 

- .038 

- .006 

7 

.046 

- .013 

.071 

- .013 

*QO0 

8 

• 000 


.169 

.055 

- .009 

9 

.017 

.013 

.039 

- .010 

- .035 

10 

- .018 

.048 

.013 

• 026 

.016 

11 

.030 

• 021 

.070 

.029 

- .036 

12 

.046 

.067 

.045 

- .006 

- .032 

13 

• 066 

- .029 

.013 

*• .023 

- .028 

1* 

.181 

♦ 103 

.062 

.076 


15 

.060 

.076 

• 003 


- .075 

16 


• 028 

.019 

- .083 


17 

.066 

.073 

• 038 

- ,038 


18 

.077 

.077 

• 054 

- .045 


19 

- .028 

.022 

.050 

- .049 


°n 

0.058 

0.060 

0.074 

0.056 

0.006 

°B 

-.0164 

-.0089 

-.00*2 

.0132 

.0133 

Cjj* = 0.053 

X« 

OP * 28-1 


Ca« =-.0016 

T' 

£=37.9 


IV - .020 




(d) M = 1,15 a = 2.9° 

T 0.11 = 0.2° tip 


Orifice 

Bov 

1 

c*\ 

OJ 

4 

5 

1 

0*436 

0.597 0.831 

0.898 

0.622 

2 

.313 

.484 .576 

.668 

.655 

3 

.296 

.428 .391 

• 601 

.257 

4 

.206 

•286 .313 

*514 

• 006 

5 

.135 

•168 .122 

.428 

.006 

6 

• 148 

.142 .134 

.056 

.003 

7 

♦ 135 

.072 .149 

.072 

- .019 

8 

.075 

.082 .217 

.143 

- .003 

9 

.064 

•068 .108 

*061 

- .030 

10 

.088 

.092 ,085 

• 101 

.025 

11 

.114 

.104 .144 

.075 

- .031 

12 

.124 

*169 ,113 

.021 

- .019 

13 

• 118 

,108 .073 

■* .003 

- .027 

14 

.213 

.161 .128 

.094 

- .043 

15 

.117 

.109 .052 

•003 

- .069 

16 

*154 

.092 .038 

- .098 


17 

• 133 

.131 .113 

- .030 


IB 

.130 

•126 .091 

- .043 


19 

• 021 

.052 .054 

- .037 


<hi 

oa?7 

0.154 0,170 

0.136 

0.071 


-.0259 

- .0189 -.0130 

.0154 

.0200 

c*' - 0.137 X» 

OB ~ 30.0 





<V - .054 
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Orifice 


Row 



1 

2 

3 

4 

5 

1 

0*606 

0.724 

0.936 

1.010 

0.707 

2 

• 426 

.594 

.664 

.770 

. 635 ' 

3 

• 39 B 

.606 

.525 

.718 

.360 

4 

• 297 

.426 

.443 

.589 

• 125 

5 

• 202 

• 247 

.231 

.531 

.110 

6 

• 226 

.199 

• 2 li 

.199 

.080 

7 

.190 

.136 

.217 

.159 

.019 

8 

• 115 

• 122 

.267 

• 256 

.003 

9 

• 095 

.107 

.148 

• 107 

- .036 

10 

.141 

• 150 

• 133 

.152 

.027 

11 

.173 

.143 

• 198 

.118 

- .028 

12 

.177 

.218 

.152 

.063 

- .019 

13 

• 155 

.173 

.125 

• 031 

- .021 

14 

• 242 

• 188 

.195 

.124 

- .052 

15 

.147 

.142 

.092 

.022 

- .056 

16 

.190 

• 128 

• 100 

- .082 


17 

.154 

• 164 

• 161 

“ .030 


18 

• 167 

.159 

.147 

- .028 


19 

.042 

• 088 

.054 

- .016 


°a 

0.191 

0.211 

0.228 

0.196 

0,119 

°n 

-.0324 

-.0255 

-.0211 

.0107 

.0202 

Or * ■ 0.191 

*• 

op = 31-5 


On,' O-.0124 

y' 

op = 49.7 


<y = .078 





Orifice 


Row 



1 

2 

3 

4 

5 

1 

0.742 

0.803 

1.002 

1.071 

0.769 

2 

.476 

.665 

.738 

.842 

.706 

3 

.471 

.661 

• 606 

.781 

.425 

4 

.365 

.579 

. 504 

.634 

.171 

5 

.259 

.293 

.342 

.582 

• 161 

6 

.264 

.242 

• 315 

.277 

.121 

7 

.224 

• 186 

.263 

.226 

.104 

8 

.145 

.149 

.317 

.364 

.024 

9 

.120 

.134 

• 162 

.152 

- .012 

10 

.172 

.192 

.165 

.188 

• 021 

11 

.219 

.188 

.234 

.142 

- .031 

12 

.199 

.250 

.191 

• 081 

- .031 

13 

.171 

.211 

.181 

.064 

- .012 

14 

.271 

.208 

.213 

.129 

- .042 

15 

.167 

.153 

.122 

.040 

- .047 

16 

.207 

.145 

.129 

- .055 


17 

.175 

.187 

.169 

.021 


18 

• 181 

.174 

.179 

• 003 


19 

.059 

.117 

.066 

- .012 



0.225 

0.253 

0.270 

0.240 

0,160 


-.0360 

-.0293 

-.0268 

.0059 

.0165 



















(g) M = 1.15 
Cjt = 0.33 


TABLE XXV. - Con 
[ M - 1.15 


a =4.4" 


Efe. = 0.2 up 


Orlflo* 


1 


0*864 

0.926 

1.067 

1.144 

0.842 

2 


.556 

.798 

.822 

.920 

.783 

3 


*541 

.727 

.720 

.847 

.506 

4 


.464 

.661 

.386 

.734 

.253 

5 


♦ 361 

.380 

.450 

.647 

.209 

6 


.315 

.313 

• 411 

.363 

• 165 

7 


. 286 

.257 

.382 

.284 

.150 

8 


• 188 

.197 

.374 

.464 

.111 

9 


.170 

.197 

• 223 

.257 

.039 

10 


• 230 

.246 

■ 218 

.239 

• 045 

11 


.212 

.259 

.276 

.222 

- .009 

12 


.187 

.316 

.278 

.122 

- .006 

13 


• 206 

• 254 

.232 

.097 

- .021 

14 


.303 

.250 

.269 

.173 

- .030 

15 


• 208 

.162 

.158 

.075 

“ .046 

16 


.227 

.177 

.156 

- .024 


17 


.200 

.198 

.184 

.042 


16 


.213 

.210 

• 200 

.034 


19 


*063 

• 138 

.103 

- *015 


°n 


0.270 

0.310 

0.330 

0.300 

0.210 

"n 


-.0397 

-.0369 

-.0364 

-.0022 

.0110 


Ch* 

= 0,285 


X ' 

cp = 33.3 



<V 

= -.0236 


y* 

op -41.8 



<V 

= .119 
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(i) K » 1.15 


= 0.37 


IAKJ5 XIV." Continued. 

[m « 1.15] 

a -5.8® (i) M-1.15 

= 0.5® ttP - 0»42 


a - 6.3° 

= 0.6° up 



















TABLE XIV.- Continued, 

[m - 1.15] 


G 


(It) K = 1.15 a = 6 . 9 ° 

Cm = 0^6 El = 0.6° np 

A Xr 


CO m = 1.15 

Ch a = 0.52 


a =7,8° 
ffe L =0.6° up 


Orifice 

Bov 

1 

2 

3 

4 

5 

1 

1.262 

1.299 

1.371 

1.426 

1.127 

2 

.930 

1.175 

1.147 

1.228 

1.028 

3 

.819 

1.065 

1.029 

1.156 

.780 

4 

• 769 

.963 

• 926 

1.063 

.529 

5 

.685 

.801 

.743 

.926 

.431 

6 

.583 

.603 

*736 

• 635 

.355 

7 

.527 

.524 

• 676 

.639 

• 341 

8 

*484 

.430 

.712 

.713 

.349 

9 

.431 

.416 

.551 

.490 

.291 

10 

• 480 

.533 

.567 

.573 

• 233 

11 

.511 

.553 

• 601 

.652 

• 218 

12 

.457 

.505 

.471 

.492 

• 199 

13 

• 344 

.353 

• 405 

.409 

.155 

14 

.439 

.428 

.440 

.319 

• 182 

15 

.317 

• 246 

• 303 

♦ 190 

.156 

16 

.337 

.273 

.296 

• 07S 


17 

.315 

.356 

.268 

• 130 


18 

.316 

.345 

.274 

• 103 


19 

.167 

.273 

• 201 

• 018 


On 

0.500 

0.539 

0.582 

0.547 

0*439 


-.0720 

-.0682 

-.0748 

-.0446 

-.0379 

| Ch* = 0.514 


*'op ■ 36.3 


| Ca 4 =-.0583 

T'od ■ 42.0 



> = .219 






Orifice 

Bov 

1 

_ 

2 

3 

L 

5 

1 

1.411 

1.428 

1.472 

1.539 

1.231 

2 

1.034 

1.295 

1.271 

1.330 

1.140 

3 

.947 

1.205 

1.134 

1.265 

.393 

4 

• 883 

1.069 

1.045 

1.158 

.616 

5 

.801 

.902 

.831 

1.017 

.514 

6 

.680 

.789 

.346 

.744 

.453 

7 

.646 

.621 

.769 

.740 

.474 

S 

.577 

.537 

.804 

.796 

.407 

9 

.543 

.569 

.713 

.639 

.356 

10 

.586 . 

.635 

.746 

.709 

.257 

11 

.588 

.618 

.675 

.712 

.245 

12 

• 511 

.558 

• 522 

.562 

• 226 

13 

.387 

.404 

.464 

.475 

.193 

14 

.477 

.475 

.473 

.396 

. Z30 

15 

.366 

.279 

.365 

.279 

.190 

16 

.372 

.305 

. 346 

.155 


17 

.361 

.397 

.324 

• 183 


18 

.359 

.411 

• 312 

.157 


19 

.190 

.320 

.197 

.030 


°n 

0.578 

0.626 

0.671 

0.637 

0.5a 

<T* 

-.0823 

-.0792 

-.0882 

-.0610 

-.0500 

Cj,' * 0.598 

x' 

op = 36*8 


Ob' =-.0703 

y' 

op *4 2 * 7 


(V = .255 
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TABkE XIV- - Continued. 


(m) M * 1.15 


[m « 1.15^ 

a = 8.2? (n) M = 1.15 

Eu = 0.7° up Cjj = 0.60 

L * A 


a = 8.9° 

= 0.8° up 


Orifice 

Row 

1 

2 

3 

4 

5 


1.485 

1.483 

1.5 J ,8 

1.581 

1.2<?0 


1.099 

1 . 353 

1.316 

1.389 

1.178 


1.007 

1.256 

1.202 

1.316 

.933 

4 

.893 

1.121 

1.094 

1.222 

.661 

5 

• 860 

.962 

.893 

1.063 

.563 

6 

.721 

• 858 

.886 

.792 

.522 

7 

• 683 

.693 

.834 

.788 

.509 

8 

• 633 

.587 

• 848 

.857 

.436 

9 

• 615 

.633 

.765 

.703 

.378 

10 

• 622 

.657 

• 800 

.740 

.268 

11 

.617 

• 660 

.715 

.749 

• 263 

12 

.539 

.587 

.553 

.599 

• 250 

13 

.399 

.427 

.492 

.500 

• 216 

14 

.497 

. 486 

.499 

.415 

• 250 

15 

.383 

• 310 

• 388 

.306 

.195 

16 

• 394 

• 321 

• 383 

• 200 


17 

.381 

.425 

• 356 

• 212 


18 

.367 

• 431 

.338 

.178 


19 

.195 

.337 

.184 

.033 


c n 

0.611 

0.664 

0,711 

0.677 

0.556 

Cffl 

-.0867 

-.0835 

-.0951 

I 

• 

l 

-.0546 

Cu 1 = 0.634 

x' 

op - #.9 


Cm* =-.0752 

y 

op = 


<y = .271 





Orifice 

Raw 

1 

2 

3 

4 

5 

1 

1.575 

1.558 

1.604 

1.659 

1.347 

2 

1.213 

1.426 

1.379 

1.451 

1.243 

3 

1.091 

1.337 

1.279 

1.377 

.990 

4 

.993 

1.194 

1.167 

1.284 

.729 

5 

.921 

1.034 

.964 

1.127 

.621 

6 

.792 

.935 

.953 

• 864 

.572 

7 

.739 

.781 

.906 

.860 

.564 

6 

• 688 

.667 

.908 

.907 

.466 

9 

.685 

.703 

.827 

.777 

.415 

10 

.669 

.709 

.858 

• 808 

• 290 

11 

.658 

.699 

.785 

.791 

• 290 

12 

.572 

.618 

.590 

• 668 

• 260 

13 

.432 

.455 

.541 

• 532 

.242 

14 

.519 

.511 

.539 

.443 

.263 

15 

• 410 

.341 

.416 

.322 

• 242 

16 

• 410 

• 340 

• 420 

• 233 


17 

• 404 

• 453 

.383 

• 289 


18 

• 402 

.459 

.374 

• 230 


19 

.204 

• 361 

.179 

• 058 


°n 

0.661 

0.714 

0.762 

0.731 

0.602 

°n 

-.0919 

-.0895 

-.1037 

-.0770 

-.0617 

Cjj* b 0.683 

X 

op =37.0 


Gjq} n T .0820 

y 

« =* Z * B 

Ob' = .293 
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TABLE XXV.- Continued. 


H 

H 

4 =^ 





1 
1 
1 

1*074 

• 994 

• 862 
• 800 
.769 
*769 

• 721 

• 698 

• 618 

• 466 

• 848 

• 448 
.433 
*425 

• 434 

• 219 


Cfi -0.737 
Ca« =-.os?e 
v - .315 



1.678 

1.717 

1.405 


1.452 

1*506 

1*285 

1.410 

1.345 

1.451 

1.056 

1*280 

1.241 

1*352 

.790 

1*112 

liOlti 

1*184 

• 693 

1*002 

1.014 

• 938 

.619 

.909 

• 985 

.922 

• 640 

• 735 

.984 

• 986 

• 510 

• 769 

.902 

• 839 

• 453 

• 772 

.910 

.873 

• 311 

.757 

. 866 

• 836 

• 317 

*660 

.649 

.703 

• 275 

.488 

.582 

• 582 

• 266 

• 550 

.585 

• 472 

• 299 

.376 

.449 

• 349 

• 25A 

.360 

• 458 

• 266 


• 489 

• 437 

*330 


.495 

• 409 

• 296 


*379 

• 169 

• 109 


0.770 

0.819 

0.786 

0.654 

-.0972 

-.1139 

-.0667 

-.0693 


7 <jp 

- 37.2 
= 42.8 



1 

1.719 

1.721 

1.759 

1.766 

1.478 

2 

1 >413 

1*601 

1*540 

1 • 600 

1*381 

3 

1.273 

1.515 

1.423 

1.536 

1.136 

4 

1.151 

1.405 

1.318 

1.434 

• 862 

5 

1.090 

1*201 

1.094 

1.279 

• 791 

6 

• 955 

1.097 

1.097 

1.027 

• 679 

7 

.897 

1«041 

1*074 

1.0Q8 

• 709 

8 

• 866 

• 830 

1*068 

1.065 

• 548 

9 

• 855 

.843 

• 974 

.922 

• 506 

10 

.790 

• 843 

*990 

.938 

• 343 

11 

.765 

.819 

*937 

.906 

• 357 

12 

• 672 

• 723 

*724 

.767 

• 314 

13 

• 495 

• 542 

*647 

.642 

• 312 

14 

• 586 

• 577 

• 635 

.513 

• 337 

15 

• 477 

• 423 

.515 

.398 

• 309 

16 

• 460 

• 392 

• 514 

.313 


17 

♦ 465 

.527 

.493 

• 386 


18 

• 462 

.531 

• 453 

• 351 


19 

• 248 

• 403 

.179 

• 194 


On 

0,779 

0.839 

0.887 

0.855 

0.718 

Si 

-.1074 

- .1062 

-.1272 

-.0989 

-.0800 


G>> -0.802 
C*' =-.0997 


I* 

7* 




<V = .343 





t 















• 9 


f 1 


f 


TttBTE XIV.- Continued. 

[m * 1.15] 


(q) M = 1.14 

C|| a 0.60 




U.2J 

1.2° up 


(r) M a 1.14 

Ojj a 0,36 


\ 


a 



= 12 . 2 „ 

a 1.2° 


up 


Qrlfleu 

How 


Orifice 

- 

Row 

1 

2 

3 

4 

5 

1 



2 

3 

4 

5 



1.803 

1.841 

1*876 

1.575 


1 

1*830 

1.882 

1.909 

1.936 

1.622 


in ?mi 

1.702 

1.620 

1.671 

Sr " n 


2 

1.557 

1.781 

1.690 

1.743 

1.521 



1.600 

1.52B 

1.633 



3 

1.523 

1.687 

1.608 

1.697 

1.294 



1.498 

1.415 

1.517 

HP : Ifj 

isR 

4 

1.380 

1.582 

1.49B 

1.594 

1.016 

5 

1.205 

1.298 

1.196 

1.385 

*889 


5 

1.295 

1.377 

1.277 

1.440 

.967 

6 

1*019 

1.183 

1.188 

1.130 

.768 


6 

1.133 

1.283 

1.258 

1.221 

.839 

7 

.976 

1.149 

1..171 

1.103 

.765 


7 

1.081 

1.224 

1.243 

1.163 

.811 

8 

.957 

.923 

1.148 

1.131 

.617 


8 

1.043 

1.015 

1.226 

1.227 

.671 

9 

• 944 

.923 

1.069 

1.008 

.546 


9 

1.022 

.993 

1.130 

1.071 

• 600 

10 

.874 

.908 

1.045 

1.020 

.389 


10 

• 933 

.972 

1.116 

1.072 

.443 

11 

• 816 

.877 

1.00B 

.962 

.391 


11 

• 888 

.936 

1.065 

1.018 

• 443 

12 

.723 

.775 

.829 

.840 

.348 


12 

.764 

.645 

*899 

• 884 

.381 

13 

.544 

.595 

.726 

• 686 

.386 


13 

.588 

• 665 

• B04 

.758 

.436 

14 

• 623 

.621 

.703 

.561 

• 398 


14 

.659 

• 660 

.767 

.597 

.437 

19 

.510 

.463 

.573 

.430 

.367 


15 

.540 

.519 

.642 

.476 

• 414 

16 

.493 

• 433 

.598 

.365 



16 

.532 

.471 

• 661 

.422 


17 

.503 

. 564 

.548 

.437 



17 

.544 

.603 

.477 

.*97 


18 

.512 

.574 

.404 

*412 



18 

• 553 

.604 

,404 

.461 


19 

.287 

.400 

.241 

.235 


■ 

19 

.348 

.416 

• 300 

.266 



0.844 

0.905 

0.959 

0.927 

0.787 

■ 

°n 

0.910 

0.970 

1.022 

0.985 

0.845 


-.1170 

-.1157 

-.1394 

-.mi 

-.0908 

■ 

% 

-.1266 

-.1260 

-.3505 

-.1221 

-.1034 

Cj» =0.868 

x< 

op -37.7 



Cw 1 a 0.929 

X 

’op * 

0*' a -.1101 

T' 

oj> =42.9 



0n» =-.1098 

y 

'op — 

V - .373 




■ 

Ojj* a .398 





H 
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TABUS XIV,- Cantinwea, 


0 \ 


(e) H = 1 .14 
C„ = 0,92 


[m * 1.15] 


a - 13.2“ 


up 


(t) M=1,13 
°N a = 0,96 





OrifiM 

How 

1 

2 

3 

4 

£ 

1 

1.900 

1.949 

1.932 

1.967 

1.698 

2 

1.643 

1.830 

1.780 

1.817 

1.592 

3 

1*614 

1.764 

1.689 

1.736 

1.357 

4 

1.470 

1.663 

1.577 

1.659 

1.086 

5 

1 . 388 

1.448 

1.365 

1.537 

1.036 

6 

1.249 

1.354 

1.334 

1.291 

.899 

7 

1.173 

1.298 

1.305 

1.252 

.873 

8 

1.119 

1.121 

1.310 

1.278 

.717 

9 

1.084 

1.074 

1.201 

1.138 

. 666 

10 

1.019 

1.013 

1.182 

1.129 

.494 

11 

.936 

1.009 

1.129 

1.076 

.479 

12 

.803 

• 904 

.952 

.946 

.420 

13 

*623 

• 708 

.878 

.823 

• 303 

14 

.693 

.688 

.835 

.639 

.500 

13 

.581 

.561 

.703 

• 519 

.465 

16 

.576 

.515 

.653 

.455 


17 

.387 

.642 

.476 

.347 


IB 

.588 

• 626 

.457 

.503 


19 

.371 

.430 

• 382 

.325 


°n 

0.971 

1.020 

1.084 

1.042 

0,906 

°» 

-.1348 

-.1347 

-.1612 

-.1327 

-.1162 

CH' -0.985 

x> 

op ™ 3^,1 


C*« =-,1290 

7 ' 

S“42.9 


<V = .422 





OrlflM 

Bcw 

1 

2 

3 

4 

5 

1 

1.968 

2.010 

2.039 

2.026 

1.749 

2 

1.739 

1.905 



1.661 

3 

1.668 

1.830 


HM-TXl 


4 

1.567 

1.733 

1,631 

1.726 

1.153 

5 

1.472 

1.533 

1.437 

1.589 

1.107 

6 

1.332 

1.432 

1,406 

1.371 

.967 

7 

1.229 

1.383 

1.394 

1.308 

.919 

8 

1.186 

1.230 

1.359 

1.356 

.773 

9 

1.139 

1.151 

1.266 

1.197 

.714 

10 

1.073 

1.072 

1.235 

1.173 

• 544 

11 

.977 

1.051 

1.176 

1.123 

• 542 

12 

.847 

.960 

1.067 

.994 

.467 

13 

.653 

.772 

.938 

.863 

.550 

14 

.738 

,749 

.847 

.693 

.559 

15 

• 602 

.565 

.679 

.549 

.504 

16 

• 630 

.570 

.622 

.496 


17 

• 627 

,677 

.562 

• 526 


18 

• 639 

.677 

.539 

• 471 


19 

.349 

.396 

• 462 

.314 


°n 

1.027 

1,089 

1.132 

1,009 

0.962 


-.1435 

-.1460 

-.1684 

-.1335 

-.1285 

<y = 1.038 

X* 

op “38-2 


Cm> =-.1375 

7* 

S =A2 ‘ 8 


Cjj* = *444 





ii 


» :k 


1 i. 
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1 

2*166 

2.082 

2.133 

2.120 

1.886 

2 

1.970 

2.081 

1.996 

2.280 

1.793 

a 

1*845 

1.953 

1.890 

■ 1.960 

1.564 

4 

1.771 

1.876 

1.780 

1.854 

1.277 

5 

1.586 

1.684 

1.588 

1.719 

1.234 

6 

1.489 

1.572 

1.557 

1.516 

1.096 

7 

1.332 

1.492 

1*504 

1.452 

1.016 

a 

1.288 

1.409 

1.494 

1.483 

• 880 

9 

1.245 

1.291 

1.381 

1.304 

.811 

10 

1.160 

1.196 

1.350 

1.283 

.646 

11 

1*046 

1*147 

1.166 

1.110 

• 626 

12 

.888 

1*050 

• 864 

.892 

• 563 

13 

.705 

.791 

.798 

.794 

.656 

14 

.793 

.684 

.736 

.596 

*652 

lb 

• 657 

.537 

.608 

• 446 

.592 

16 

• 680 

♦ 571 

• 656 

• 426 


17 

.705 

.692 

• 643 

.478 


10 

.589 

• 661 

.630 

* 4 B 7 


19 

.201 

.440 

.568 

.458 



1.U0 

1.172 

1.166 

1.139 

1 

1.076 

°ta 

-.1470 

-.H84 

-.1631 

-.1255 

-.1507 























IABLE XIV.- Concluded. 

[k «* 1.15] 

(w) M « 1.11 a - 17.8° 

« 1.13 = ®* 3 ° '•P 


Cfcifloa ' 



r 



1 

2 

3 1 

4 

1 

2*229 

2.147 

2.204 

2.179 

2 

2.0 05 

2.139 

2.095 

2.346 








4*0Ic 

X«70V 

c. *{jc 1 

4 

1.854 

1.938 

1.869 

1.954 

5 

1*629 

1.758 

1.664 

1.793 

6 

1.514 

1.632 

1.632 

1.562 

7 

1.371 

1.534 

1.550 

1.522 

8 

1*322 

1.453 

1.548 

1.530 

9 

1*296 

1.373 

1.421 

1.255 

10 

1*228 

1.245 

1.205 

1.106 

n 

1.173 

1.085 

1.093 

1.024 

12 

• 963 

.975 

.903 

• 904 

13 

• 766 

• 813 

.848 

.816 

14 

• 815 

.742 

.757 

.651 

15 

• 583 

.619 

.’632 

• 46B 

16 

• 524 

• 692 

.671 

• 484 

17 

• 548 

.749 

.677 

.549 

18 

.486 

.712 

.660 

.572 

19 

.247 

.594 

.593 

• 563 

°n 

1.134 

1.217 

1.206 

1.154 


-.1405 

-.1574 

—.1626 

-.1282 



On* *1.141 

da* =-.1402 
(V * .437 


37.3 

42.7 





n 


i f 




TABEE XV 

PRESSURE C OKFFICI BH03 AMD AERODYHAMIC CHARACTERISTICS OF THE DOUQLAE X-3 TOW 
[h *• O. 73 .J 8* ■< 7° * 1.5^1 


(a) H - 0.70 
C „ A «- O.U 


a =14 
JteL a 0*1° up 
Bf B 8 . 1 ° 


a b 1.9 


(b) M = 0.70 Ej-Oa 0 ™ 

Bf ■ 8.1° 


Orifice 

1 

2 

3 

1 

4 

3 

1 

- 0.492 

- 0.843 

- 0.626 

- 0.788 


2 

- .321 

- .231 

- ,337 

- .480 

- » 14B 

3 

- .217 

- .054 

- .203 

- .177 

.041 

4 

- .057 

• 178 

" .041 

- .028 

• 415 

5 

■ 094 

.285 

.293 

.093 

.177 

6 

.081 

.193 

.240 

• 284 

.111 

7 

.027 

.041 

.137 

*203 

.021 

8 

• 040 

.152 

,241 

.291 

- .010 

9 

. 086 

• 042 

.105 

.094 

- .041 

10 

• 030 

• 156 

.072 

.062 

- .073 

11 

• 021 

- .010 

.042 

.042 

- .032 

12 

• 020 

• 084 

.073 

.041 

- ,010 

13 

• 02B 

• 010 

.000 

- .042 

,010 

14 

.124 

.073 

.096 

.021 

.000 

15 

.010 

■ 000 

- .031 

- .064 

- .021 

16 

• 031 

.026 

.031 

• 010 


17 

• 021 

• 052 

- .010 

.021 


18 

- .050 

.042 

.051 

. .000 


19 

• 010 

.021 

• 043 

.032 


°B 

0.008 

0.055 

0.053 

0.029 

0.002 

°n 

-.0125 

-.oust 

-.0205 

-.om 

-.0037 


Orlfioe 


- 0.325 

- .124 

- .108 
.113 
.254 
• 161 
.174 

• 133 

• 160 
.059 
.106 

• 030 
.055 
.072 

• 010 
• 020 
• Oil 

- .010 

.000 


- 0.244 

- .054 
.027 
.217 
.377 

• 246 

• 108 
.219 

• 114 

• 186 
.000 
.114 

- .021 

.073 

" .020 
*020 
.051 
.010 
.051 


- 0.149 

- .209 

* .081 

.081 

.383 

.330 

.230 

.319 

.135 

.112 

.113 

.031 

.041 

.057 

- .021 
.071 
• 010 
.051 
*085 


- 0.256 

- .123 
.027 
.069 
.171 
.363 
.282 
.274 

• 124 
.103 

• 063 

• 010 

- .010 

- .031 

- .053 

- .031 
.061 

- .042 
• 064 


- 0.241 

- .093 
.095 

• 461 
.227 

• 160 
• 062 

- .041 
• 000 

- .082 
• 000 

- .021 
- .020 

- .041 

- .011 




0.066 0.105 

0.106 0,074 

0,046 


-.0105 -.0126 

-.0161 -.0027 

-.0009 


Ob * b 0.08V 

<y --.ooav 

y'cp 



Ob 1 = .033 



Ojj * a 0.096 

<V --.0242 

<V B .013 


£to9$h m . vovh 



TABLE XV. - Continued. 

Jm *» O.TLj 5 f - 7° ± 1.5°] 


( c ) M = 0.70 
Cjj = 0.02 


■ 0 . 1 ° np 

E * = 7 , 6 ° 



Row 

GriXic # 

1 

2 

3 

4 

5 

1 

- 0.041 

0.013 

0.135 

0.040 

- 0.107 

2 

.097 

.121 

- .070 

.068 

.027 

3 

.054 

.188 

.108 

.135 

• 162 

4 

• 226 

.326 

.175 

.192 

• 512 

5 

.361 

.445 

.476 

.277 

.217 

6 

.268 

.329 

.383 

. 444 

• 191 

7 

• 200 

.189 

• 366 

.350 

.052 

8 

.214 

.288 

.345 

. 35 ? 

- ,020 

9 

.171 

.155 

.177 

.155 

- .031 

10 

.119 

.207 

.153 

•144 

- .062 

11 

.074 

.058 

• 113 

.074 

.000 

12 

• 100 

.135 

.062 

• 051 

- .052 

13 

.064 

.031 

.051 

- .010 

.000 

14 

.123 

.094 

.067 

.051 

• 000 

15 

.010 

.000 

.010 

- .042 

- .011 

16 

.041 

.020 

.061 

- .021 


17 

• 021 

.041 

.031 

.051 


18 

.000 

.041 

• 041 

- .021 


19 

• 010 

.031 

.075 

• 063 



0.127 

0.159 

0.149 

0.134 

0.068 

°s 

- .0125 

- .0136 

-.0151 

- .0050 

.0025 


OK* =*0.133 
V =-.0084 
«V = .053 


x' 0 n » S-.3 
X'cp “ 39*5 


( d ) M . 0.70 
C ^- 0.11 


a n 3,7° 

^ * 0.1° jqj 

k “ 7 . 4 ° 


Orifiea 

1 

2 

3 

4 

5 

1 

0*204 

0.296 

0.365 

0.297 

0.107 

2 

.249 

.337 

.167 

.313 

.240 

3 

.269 

.390 

.285 

.337 

.216 

4 

.409 

• 461 

.310 

.412 

*532 

5 

.521 

• 580 

.555 

.383 

• 268 

6 

• 362 

.397 

.529 

.538 

• 201 

7 

• 294 

.297 

.380 

• 430 

.094 

8 

,267 

.274 

.430 

.426 

• 031 

9 

• 246 

•176 

.281 

• 196 

- .020 

10 

.159 

.238 

,163 

• i 54 

- .052 

11 

.117 

.116 

.175 

• 126 

• 010 

12 

• 130 

.155 

.082 

.061 

- .042 

13 

.083 

.052 

.051 

• 021 

• 030 

14 

. 123 

• 104 

• 086 

• 020 

- .010 

15 

.000 

• 031 

- .010 

- .021 

.011 

16 

.051 

.030 

.072 

- .052 


17 

.043 

• 041 

.021 

.071 


18 

- .020 

.052 

• 041 

- .084 


19 

• 040 

.041 

.053 

.063 


°n 

0.1* 

0.211 

0.209 

0.184 

0.117 

** 

- .0104 

-.0125 

-.0142 

.0033 

,0011 


Ow» =0084 
Cm' = .0056 
Ob’ = .074 


x' 

y* 

op = 28.1 

op * 
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TABLE XV.- Continued. 


[M « O.Tlj 8 f = 70 + l.joj 


( e ) M = 0.70 
° I A = °' 17 


a = 44 ° 

ft = 0 , 1 ° np 

E>f = 7*2° 




Row 




1 

2 

3 

4 

I 

5 


0.555 

.538 

.483 

.619 

.653 

• 468 
.373 
.333 
.310 

• 168 
.170 
.109 

• 092 

• 133 

• 050 

• 051 

.021 

' .030 

• 040 


0.732 

.537 

.524 

.585 

• 659 
.533 
.363 
.424 

• 258 
.258 
.087 

• 165 
.052 

' .104 

.010 

• 060 
.031 
.052 
.031 


0.248 

-.0049 


0*« =0.247 
C*» =-.0015 


0.273 

-.0086 


0.957 

.403 

• 419 

• 511 
.620 
.659 
.406 
.557 
.321 

• 223 
.185 

• 092 
.092 
.086 
.000 
.051 

• 010 
.041 
.042 


0.283 

-.0082 


0,901 

.503 

.471 

.507 

• 566 
.644 
.537 
.507 
.247 
.195 
.157 

• 122 

- .021 

.020 

- .053 
• 010 

- .030 

“ .021 

.021 


0,257 

.0050 


0.294 
.333 
.337 
.561 
.309 
.260 
.114 
• 041 
■ .010 
• .062 
.031 
■ .010 
.000 
.021 
■ .032 


0.357 

-0045 


■ 

( f ) M = 

0.70 

a 

r 

= 4*8° 




0.20 

s , 

= 0.1° up 



M k 



*» 7.1° 



Row 

Orifioe 







1 

2 

3 

4 

5 

1 

0.636 

1.079 

1.321 

1.170 

0.428 

2 

.676 

.510 

.556 

.829 

• 412 

3 

* 59 l «604 

.467 

.524 

•404 

4 

.774 

.595 

.471 

• 603 

.581 

5 

• 706 

.740 

.725 

.579 

.319 

6 

.468 

.533 

.633 

.671 

.230 

7 

• 426 

.403 

• 500 

.537 

.146 

8 

.347 

.363 

.530 

.548 

• 061 

9 

• 331 

• 320 

.332 

.309 

.010 

10 

.198 

.268 

.234 

.205 

- *031 

11 

.180 

.135 

.216 

• 168 

.031 

12 

.109 

.176 

.092 

• 122 

- .031 

13 

.092 

• 083 

.092 

.010 

.030 

14 

• 123 

.093 

.095 

.020 

- .051 

15 

.050 

.0*1 

.000 

- .063 

• 042 

16 

.041 

• 030 

■ 020 

- .021 


17 

• 021 

.061 

.020 

.000 


18 

- .020 

.062 

• 030 

- .073 


19 

.020 

.031 

.053 

.-073 



0.274 

0.295 

0.300 

0.293 

0.189 


-.0022 

-.0072 

-.0042 

.0109 

,0018 


C H » =0,272 

V a .0008 

v * .113 


MAC A EM H56GI3 






H 

' IS 

TABLE XT.- Continued. 

Jm « 0.71; 6f « 7° t 1.5^] 


(g) M . 0.70 
Os ■ 0.26 
"A 


a = 5.9° 

£f =* 7.0° 


(h) M = 0.70 

• 0.31 


a =6.9“ 
a 0,2“ down 

6 f * 6 , 8 ° 
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TABIE XV-- Continued. 


(D m « o.n 
^ = O .34 


|m « 0.71; 6f 

. a » 7.4° 
ffe => 0.2° down 

6f = 6.7° 


7° i 1 



(j) K=j0.71 

Cjj^ B 0.40 


a b 8,3° 

Ehr 0 0.5° dam 

if .6.5° 


Orifice 

How 

— 

1 

2 

3 

4 

5 

l 

1.375 

2.027 

2.274 

1.791 

1.359 

2 

1.525 

2.000 

1.837 

1.636 

1.286 

3 

1.179 

1.523 

1.427 

1.645 

.891 

4 

1.320 

1.055 

1.035 

1.473 

.583 

5 

.973 

.889 

.846 

1.221 

.396 

6 

*766 

- 487 

.885 

.807 

• 326 

7 

.578 

.531 

.614 

.675 

• 236 

8 

.539 

.540 

.680 

.581 

.150 

9 

• 411 

.387 

.460 

.345 

• 060 

10 

. 234 

•346 

.301 

.294 

.051 

11 

♦ 230 

.200 

.294 

.207 

• 062 

12 

♦ 177 

.235 

.111 

.190 

.041 

13 

.118 

.061 

• 141 

• 082 

• 060 

14 

.161 

.123 

.075 

• 030 

• 010 

15 

• 020 

.081 

.020 

.000 

.010 

16 

.070 

.059 

• 030 

- .020 


17 

.042 

• 070 

.030 

.020 


IB 

- .020 

.092 

• 020 

- .051 


19 

.020 

- .020 

.073 

.062 


°n 

0435 

0473 

0474 

0.459 

0.378 

°n 

.0085 

.0056 

.0108 

.0251 

.0092 

cm' = 0439 

z'op =» 21.8 

C*' » ^a.34 

y'cp - 42.2 


Oj,* b 085 





Orifice 

Bov 

1 

« 

3 

4 

5 

1 

1.740 

2*130 

2.461 

1*967 

1.497 

2 

1.801 

2»148 

1.937 

1.641 

1.462 


ItilEEQ 


1.712 

mum 

iSIml 




1.412 

mmn 

■tfSl 

5 

1.086 

• 990 

1*074 

1.316 

• 465 

6 

• 880 

• 884 

• 906 

1.027 

• 344 

7 

.667 

• 634 

.770 

.790 

• 276 

8 

• 626 

.618 

■ 728 

• 753 

*120 

9 

• 503 

♦ 425 

• 468 

• 394 

• 100 

10 

.291 

.393 

.399 

.353 

• 071 

11 

.250 

• 247 

.353 

.257 

• 102 

12 

.166 

*264 

• 091 

.229 

• 010 

13 

.135 

♦ 133 

• 101 

• 051 

.069 

14 

.160 

• 112 

• 103 

• 100 

• 030 

15 

• 040 

• 080 

• 030 

- .041 

.031 

16 

• 080 

• 049 

.090 

.030 


17 

.042 

.090 

• 010 

• 010 


18 

- .019 

• 061 

• 040 

- .041 


19 

• 040 

.050 

• 094 

• 072 



0.505 

0.552 

0.553 

0.545 

0.443 


.0121 

.0106 

.0102 

.0203 

.0088 

C K ' =*0.535 

X 

'cp “ 22.0 

Cm» = .0154 

7'op " 

(V » .218 



1 







fo 


TABLE XV.- Continued. 


(k) M = 0.71 

C* =0.45 

“A 


£m « 0.71; Pj 

a =.8.7° 

Eu = 0 . 4 ° flown 

6f -6.5° 


7° + 1 



Cl) H » 0.71 
C „ m 0.51 
**A 


a = 9.7° 
=0.3° down 
£ = 6.5° 


Qrifio * 

Bow 


1 

2 

3 

4 

5 

1 

1*966 

2.168 

2.355 

2.033 

1.562 

2 

1*855 

2.135 

2.046 

1.947 

1.541 

3 

1*489 

1.990 

1.805 

1.781 

1 . 138 

4 

1.589 

1.687 

1.557 

1.735 

.696 

5 

1.138 

1.122 

1.074 

1.434 

.475 

6 

*880 

.831 

1.009 

1.053 

• 364 

7 

.719 

• 647 

.770 

.843 

.286 

8 

.615 

.591 

.793 

*766 

.170 

9 

• 482 

• 425 

.529 

• 434 

.110 

10 

• 330 

.385 

*379 

.292 

.081 

11 

*250 

.256 

.333 

.267 

.113 

12 

• 195 

.203 

.091 

• 159 

.082 

13 

• 126 

.092 

• 181 

.091 

.049 

14 

♦ 160 

.132 

• 121 

.070 

• 040 

15 

.050 

.080 

.051 

- .031 

- .010 

16 

*030 

.049 

.070 

- .020 


17 

*042 

.070 

- .010 

.040 


18 

- .019 

.071 

.070 

- .051 


19 

.040 

.030 

.063 

.082 


°n 

0.526 

0.556 

0,579 

0.550 

0.462 

°m 

.0132 

.0150 

,0301 

.0284 

.0082 

Ch * =0.526 


I ' m , = 21.4 


Cm * - .0189 

y' 

™ “ 42.4 


<V = *223 





Orifice 

Row 

1 1 

2 

3 

- 

4 

5 

1 

2.546 

2.133 

2.059 

2.157 

1.699 


2.200 

2.141 

1.831 

2.011 

1.588 

3 

1.744 

1.923 

1.769 

2.016 

1.313 

4 

1. B 01 

1.887 

1,631 

1.832 

.860 

5 

1.362 

1.464 

1.360 

1.622 

.609 

6 

1.022 

1.226 

1.297 

1.191 

.487 

7 

.827 

.699 

1.020 

.966 

.338 

8 

.725 

.732 

.987 

.890 

.175 

9 

.561 

.541 

.673 

.540 

.098 

10 

.340 

.492 

,495 

.431 

.049 

11 

.273 

.249 

.393 

.290 

.119 

12 

• 216 

.257 

.176 

.174 

.079 

13 

.167 

.079 

.117 

.109 

.096 

14 

.156 

.109 

.100 

.049 

.049 

lb 

.048 

• 088 

.059 

.020 

.050 

16 

.087 

.067 

.097 

.000 


17 

.041 

.078 

.010 

.068 


18 

- .009 

• 049 

.058 

- .020 


19 

.019 

.029 

.091 

• 110 



0.612 

0.652 

0.653 

0.626 

0.534 


.0195 

.0141 

-.0006 

.0238 

.0066 

On* =0.607 

X ' 

op =22.1 


C*' = .0177 

y ' 

cp = 42.1 


ty = .256 





/ »l 
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TABLE XV. 



M M = 0.72 

°» A ° 0-54 


|^M *» 0 . 71 j 8f - 

a = 30 . 2 ° 

fit = 0 ° 

5f = 6.5° 


Qrifio® 

1 2 


1 

2 » 6 t >2 

1.9t>B 

2 

2.25 a 

2.007 

3 

1*778 

1.791 

4 

1.878 

1.869 

5 

1.399 

1.526 

6 

1.076 

1.286 

7 

• d 70 

.954 

8 

.766 

.842 

9 

• bl 6 

.644 

10 

.402 

.546 

11 

.291 

.302 

12 

.273 

.293 

13 

*139 

.088 

14 

.193 

.098 

15 

*029 

.087 

16 

.086 

.057 

17 

.030 

.087 

18 

.000 

.049 

19 

♦ 019 

.010 


Bov 


3 

4 j 

5 

1.925 

1.921 

1.670 

1.630 

1.812 

1.548 

1.675 

1.755 

1.313 

1.565 

1.711 

.824 

1.384 

1.507 

• 652 

1.260 

1.230 

• 511 

1.138 

1.015 

.374 

1.028 

• 99 B 

• 183 

.755 

.633 

.145 

.576 

.495 

.029 

.467 

• 416 

.148 

.185 

.230 

• 069 

.136 

• 088 

.076 

• 108 

.067 

.107 

.088 

- .020 

• 010 

.087 

.029 


.039 

• 058 


.086 

.030 


.090 

.079 
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TABUS 17.- Continued, 


E 


C" 


■*» 0.71j 6f 


■= 7 ° ± I. 50 ] 


( 0 ) H - 0.72 
Cg A * 0.62 


« - 11 . 4 0 

°° 

ht => 6.6° 


Qrlfioe 



Row 



'1 

1 

2 

3 

4 

5 

1 

2,796 

1.781 

1.706 

1.777 

1.531 

2 

2.119 

1,762 

1.500 

1.593 

1.535 

3 

1.874 

1.637 

1.522 

1.602 

1.368 

4 

1,821 

1.650 

1.489 

1.581 

.922 

5 

1.426 

1.439 

1.313 

1.384 

.757 

6 

1.270 

1.372 

1*264 

1.236 

.624 

7 

1.116 

1.101 

1.120 

1.049 

• 513 

8 

1.017 

1.057 

1.159 

1.122 

.264 

7 

.80S 

.883 

.878 

.814 

• 266 

10 

.543 

.720 

.775 

.736 

• 134 

11 

.414 

.540 

.632 

.556 

• 213 

12 

.305 

.404 

.353 

.396 

.164 

13 

.171 

• 184 

.276 

.241 

.197 

14 

.228 

• 203 

• 248 

.189 

.134 

15 

.103 

.161 

.211 

.147 

.088 

16 

.104 

.140 

.209 

.134 


17 

.089 

.133 

.133 

.199 


18 

.000 

• 115 

.123 

.097 


19 

• 019 

- .009 

.099 

.137 


°n 

0.730 

0.746 

0.759 

0.725 

0.628 


.0032 

-.0253 

-.0520 

-.0294 

-.0269 

CH « = 0.703 

x« 

cp — 28.0 

^ - 42.2 


<V =-.0210 
Ob' = .296 

7* 



a « 13 . 0 “ 

t b, ■ 0,x° tgp 
£ - 6 . 5 ° 


Orifice 

Row 

1 

2 

3 

4 

5 

1 

2.491 

1.460 

1.583 

1.415 

1.345 

2 

1.905 

1.413 

1.397 

1.213 

1.300 

3 

1.615 

1.312 

1.333 

1.250 

1.127 

4 

1.706 

1.386 

1.301 

1.235 

.903 

3 

1.289 

1.200 

1.127 

1.212 

♦ 793 

6 

1.056 

1.167 

1.090 

1.121 

.677 

7 

1.001 

.973 

.914 

1.008 

.645 

8 

.901 

1.041 

1.033 

.991 

.487 

9 

.873 

.872 

.857 

.793 

.422 

10 

.706 

.843 

• 811 

.800 

.232 

11 

.587 

.608 

.686 

.719 

.352 

12 

.505 

.583 

.473 

.552 

.371 

13 

.354 

.420 

.433 

.379 

.255 

14 

.355 

.312 

.358 

♦ 325 

.309 

15 

.246 

.383 

.349 

.327 

.148 

16 

.258 

.310 

. 364 

.309 


17 

• 190 

.316 

.269 

.344 


18 

.130 

.223 

.257 

.225 


19 

.000 

.019 

♦ 130 

.256 



0,768 

0.756 

0.745 

0.727 

0.670 


-.0395 

-.0701 

-.0775 

-.0727 

-.0665 

CD’ = 0,713 

X' 

cp " ?A 


V =-.0607 

7' 

cp = 42*4 


Ob' = -301 





t t 


NACA EM H56GI3 





4 i 


I *' 


II 


TABIZ X?.« Concluded. 

[m « 0.71j 6f = 7° ± l.5°] 




(q) M 0.71 
\ = 0.69 


a =H*7° 
Efct. » 0.8° 
bp ■ 6*4° 


down 


Qrlfloe 

Bow 

1 

2 

3 

4 

5 

1 

2. 396 

1.369 

1.630 

1.460 

1.057 

2 

1.970 

1.624 

1.416 

1.397 

1.077 

i 

1.675 

1.321 

1.441 

1.344 

.937 

4 

1.7S6 

1.520 

1.370 

1.370 

• 820 

5 

1.396 

1.408 

1.193 

1.303 

■ 696 

<6 

1.159 

1.339 

1.142 

1.098 

• 696 

7 

1.129 

1.101 

1.081 

.958 

• 634 

Q 

1.Q1S 

1.055 

1.009 

1.017 

.484 

9 

.915 

.923 

.858 

.833 

.428 

10 

.744 

.864 

.831 

.772 

.314 

11 

.636 

.716 

.754 

• 698 

.397 

12 

• 492 

.640 

.498 

.550 

. 3B6 

13 

.323 

.425 

.497 

.364 

.364 

14 

• 321 

• 326 

.417 

.416 

.304 

IS 

.269 

. 350 

.383 

• 322 

.231 

16 

.300 

♦ 267 

• 368 

.274 


17 

.233 

.330 

.322 

.358 


16 

.217 

.226 

.319 

• 248 


19 

• 000 

- .019 

• 1Q1 

.229 



0.808 

0.814 

0.779 

0.74S 

0.626 


-.0453 

-.0676 

-.0856 

”,0719 

-.0830 

Cl' »0.744 

x' 

op « 33.1 


0»' —.0604 

y 

op =J W-3 


Cb' = .307 





(r) M = 0.70 

C,| - 0.66 


a « 16.4° 

Efe. 55 0.6° up 

6p =s 6.7° 


Qrifioe 

Row 

1 

2 

3 

4 

5 

1 

1.873 

1*222 

1.270 

1*241 

1.427 

2 

1.499 

1.239 

1.028 

1.162 

1.394 

3 

1.368 

1*123 

1.053 

1.111 

1.244 

4 

1.407 

1*145 

• 918 

1.119 

.991 

5 

1.217 

1.034 

.925 

1.036 

• 742 

6 

.900 

1.037 

.807 

.967 

• 693 

7 

• 85B 

• 763 

• 832 

.864 

• 550 

8 

.794 

*895 

• 802 

.869 

.459 

9 

.790 

.743 

.727 

.712 

.373 

10 

.637 

.773 

• 683 

.641 

• 228 

11 

• 530 

.557 

.643 

• 624 

• 361 

12 

*430 

.556 

• 444 

• 526 

• 290 

13 

.327 

• 389 

• 443 

.378 

.406 

14 

• 343 

.379 

• 412 

• 283 

.287 

15 

• 330 

• 392 

• 407 

• 284 

• 253 

16 

• 391 

.375 

.450 

.336 


17 

• 276 

.363 

• 354 

.371 


18 

• 228 

*30B 

• 351 

• 270 


19 

• 010 

- .020 

• 112 

• 222 


°n 

O .663 

0.684 

0.639 

0.649 

0.680 


-.0557 

-.0797 

-.0907 

-.0700 

-.0637 

0»t =0.645 


*'ob “ 35.8 


<W =-.0697 

y £ = 42.7 


Ob’ is ,275 
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TABLE XVI 




PRESSURE COEFFICIENTS AKD AEROffifSAKEC CHARACTERISTICS OF THE DOUGLAS X-5 WIHG 

[m » 0.76} - 7° t 1.5°] 


( a ) K * 0.74 
c- >0.01 

“i. 


a = 2 , 8 ° 

= 8 * 0 ° 


-0. i.28 

- .039 

• 031 
.120 
.342 

• 216 
.253 
.139 
.162 
.085 
.101 
.038 
.044 
.126 
.010 
• 010 

• 030 

- .009 

• 019 


0.090 


Bov 

2 

3 

' 0.098 

0.000 

.076 

- .092 

.176 

.077 

.321 

.153 

.472 

.451 

.311 

.388 

.204 

.282 

.260 

.365 

.137 

.226 

.147 

.116 

.073 

.156 

.098 

.039 

.020 

.049 

.069 

.081 

• 000 

.010 

.009 

.048 

.048 

.029 

.049 

.029 

.019 

.081 

0.138 

0.141 

-.0107 

-.0156 


- 0.077 

.013 

.039 

.143 

• 312 

• 420 
.357 
.312 
.147 
.117 

• 060 
.038 

•- .010 
.010 

- , C 60 

- .029 
.019 

- .059 
.060 


- 0.127 
• 000 
.154 
.542 
.234 
.181 
.049 
.019 
.078 
.029 
.010 
.010 
.019 
.000 
- .010 


0.068 

.OOJL 


C„> =5 0.114 
<V =-.0068 
<V = .046 




( t ) M = 0.74 

% = °‘°5 


•- 2 ^ 

0 

. 8 . 0 ° 


Oriflos 


- 0.013 
.039 
114 
1 B 7 
404 
.317 
.227 
.227 
.182 
.112 


0.024 
.176 
191 
384 
484 
.349 
.255 

• 298 

• 146 
.176 


0.102 

' .039 


0.025 
.077 
140 
246 
312 
.495 
.394 
• 363 
.175 
.126 


- 0.063 
.076 
♦ 191 
.540 
.234 
.190 
.059 
.029 
> .068 
- .039 


11 

• 080 

.073 

.166 

.079 

- .020 

12 

• 104 

.117 

.087 

• 048 

- .020 

13 

*061 

.039 

.029 

.000 

- .019 

14 

• 126 

.069 

.090 

.038 

- . Q 10 

15 

.029 

.019 

.000 - 

.050 

.040 

16 

.029 

.019 

.029 - 

.019 


17 

• 010 : 

.058 

.029 

.029 


18 

- .028 

.039 

.038 - 

.039 


19 

.019 

.029 

. 060 

.060 



0.127 

0.165 

0.164 

0.140 

O . O83 

on , 

_ .0117 

-.0110 

-.0154 

- .0027 

.0028 


On ' = o.lui 



= 30.0 



Ob ' =-,0070 

cy = .057 


= 40.2 
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IABUB XVI,- Continued. 

[m * 0.7 C} 8 f » 7° t 1.5“j 


(o) H = 0.74 

= 0.11 


a * 3.7° 
&e = 7.8° 


(d) M^o .75 

Cjj^ a 0.16 


a o 4.4° 

^ n 0.1° down 

&t = 7.6° 


Orifice 

Bow 


Orifice 

Row 


2 

3 

4 

5 

1 

2 

3 

r. 

5 

1 

0.179 

0.194 

0.267 

0.203 

0.076 


1 

0.355 

0.397 

0.530 

0.542 

0.226 

2 

.183 

.254 

.105 

.257 

.138 


2 

.401 

.426 

.247 

.382 

.249 

3 

.203 

.355 

.294 

.267 

.255 


3 

• 365 

.490 

.418 

.441 

.316 

4 

.346 

.433 

.280 

.311 

.549 


4 

• 488 

• 545 

.403 

.423 

.591 

5 

.541 

.597 

.598 

.373 

.302 


5 

.649 

.680 

• 692 

.506 

.299 

6 

.354 

.439 

.311 

•bOfl 

.180 


6 

.439 

.499 

.617 

.716 

.225 

7 

.315 

.292 

.422 

.418 

.118 


7 

.387 

.340 

.519 

.515 

.117 

8 

• 264 

.336 

.426 

.479 

.010 


8 

.287 

.397 

.496 

.513 

.029 

9 

.232 

• 205 

.255 

.243 

- .038 


9 

• 2B0 

.261 

.291 

.222 

- .019 

10 

.140 

.224 

.173 

• 136 

- .068 


10 

.176 

.261 

.200 

.192 

- .019 

11 

.130 

.119 

.164 

.129 

.030 


11 

.149 

• 100 

• 183 

• 108 

.049 

12 

.075 

.127 

.056 

.048 

- .020 


12 

.084 

.165 

.116 

.085 

- .010 

13 

.069 

.079 

.087 

.010 

- .010 


13 

.095 

.058 

.067 

.029 

.000 

14 

.125 

.059 

.090 

.019 

- .010 


14 

.115 

.097 

.089 

• 038 

.000 

15 

.029 

.048 

.00 0 

- .040 

• 000 

15 

.000 

• 000 

• 000 

- .030 

• 000 

lb 

• 019 

.019 

.039 

- .049 



16 

.038 

• 047 

.066 

- .010 


17 

• 030 

.068 

.019 

.019 



17 

.020 

• 048 

.029 

.019 


18 

- .0x9 

.029 

.019 

- .079 



18 

- .028 

.039 

• 036 

- .059 


19 

.010 

♦ 019 

• 030 

.089 



19 

• 009 

.038 

.050 

.059 


°n 

0.169 

0.206 

0.194 

0.183 

0.116 



0.213 

0.253 

0.252 

0.236 

0,149 

- 

-.0083 “.0110 

-.0125 

.0022 

.0023 



-.0050 

-.0109 

-.0047 

.0022 

.0011 

Off* = 0.178 

X 

'c p “ 27.8 


Cu* = 0,225 

X 

OP * 27,1 



On 1 =-.0049 

7 

'2 =4°*7 


<V =-.0046 

r' a p-4i.i 



3j,' = .073 





■* .093 
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TABIZ XVI.- 


(•) M'w 0.75 
Cy - 0.19 


[m * 0.76; &f 


a =4.9° 
&e -7.5° 


OrlflM 

r 







_L 

1 

2 

3 

4 

5 

I 


0.494 

0.709 

0.972 

0.919 

0.313 

2 


• 504 

.490 

.364 

.522 

.336 

3 


.490 

.515 

.494 

.478 

.379 

A 


.606 

.608 

.466 

.539 

.656 

9 


• 686 

.718 

♦ 753 

.567 

.318 

6 


.526 

• 601 

.691 

.778 

.253 

7 


.424 

.403 

.544 

.565 

.107 

S 


.374 

• 461 

.521 

.500 

.057 

9 


• 300 

.290 

.310 

.270 

- .019 

10 


• 204 

.222 

.247 

.192 

.019 

11 


.159 

.163 

.212 

.147 

.039 

12 


■ 112 

.135 

.0B6 

.123 

.000 

13 


.086 

.097 

.096 

.000 

.000 

14 


.143 

.097 

.098 

.067 

- .029 

15 


• 019 

.048 

• 010 

- .069 

.000 

16 


• 048 

.019 

.048 

.000 


17 

- 

• 010 

i096 

.010 

.010 


18 

- 

.009 

.029 

• 028 

- .020 


19 


*028 

• 038 

.030 

• 020 


°n 


0.256 

0,283 

0.286 

0.275 

0.173 

°tt 


- .0066 

-.0072 

-.0088 

.0040 

.0031 


Cn* 

-0.258 


x» 

op — 25.7 



<V 

= -.0017 


y* 

-41.2 



Ob* 

- .106 






o 


7° t 1 



(f) M = 0.75 
Cj.^bO.24 


0 = 5.6° 

£l t = 0.1° down 
1J *7.3° 





* 



IABLB XVI.- Con- 
Jm •> 0 . 76 j 6f - 7' 




± 1.5°] 

(h) K a 0,76 

C^-0.36 


a *7.0? 

&b T =■ 0,1° down 
Sf = 7.0° 
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TABUS XVI.- Contlnuad 


H 

ro 


(i) M = 0.76 
Ch ■ Omlfi 

"A 


[ii *. 0.76} &f - 7 0 1 1.5 0 ] 


a = 7.6° 
=0.6° down 

ef « 6 . 9 ° 


(J) M = 0.76 

% = 0.45 


a — 8.2° 

a 0.5° dawn 

op *t 6.8° 


Orifio* 



Row 



1 

2 

3 

A. 

5 

1 

1.418 

2.320 

2,447 

2,454 

1.643 

2 

1.707 

2.038 

1,683 

2.001 

1.442 

3 

i • 

1.368 

1,758 

1.382 

• 816 

4 

1.411 

1.051 

1 . 44 :, 

1.596 

.615 

P 

i .059 

1.069 

.881 

.927 

,437 

6 

.834 

.789 

,796 

.87 2 

.335 

7 

.850 

• 607 

.696 

.630 

.235 

8 

.578 

.556 

• 6?8 

• 663 

.129 

9 

.453 

♦ 400 

.431 

.372 

.101 

10 

.304 

.391 

.312 

• 306 

.102 

11 

.220 

.210 

. 288 

.169 

.113 

12 

.180 

.261 

.158 

• 183 

.056 

13 

.116 

.103 

.129 

.075 

.064 

14 

.157 

,131 

.120 

.129 

.019 

15 

.046 

• 028 

.037 

• 019 

.019 

16 

.055 

.054 

.083 

• 000 


17 

.000 

• 028 

.018 

• 026 


18 

.009 

.037 

.016 

- ,028 


19 

- .009 

• 028 

.096 

• 028 


«n 

0,472 

0.505 

0.525 

0.519 

0.405 


.0087 

.0101 

.0106 

.0259 

.0082 

cv =0.480 

X 

'op ■ 21.8 

| 

V « .0153 

7 

'm “42.6 

Ob' = .204 





Orifioo 

Row 

1 

2 

3 

4 

5 

1 

1.961 

2.435 

2.519 

2.478 

1.962 

2 

1.802 

2.126 

2.001 

2.151 

1.832 

3 

1.453 

1.681 

1.886 

1.912 

.856 

4 

1.561 

1.283 

1.612 

1.813 

.618 

5 

1.311 

1.275 

1.144 

1.401 

.479 

6 

.969 

.867 

.955 

.935 

• 340 

7 

.703 

• 613 

.665 

.720 

.268 

8 

• 584 

• 600 

.628 

.747 

♦ 127 

9 

.439 

.415 

.436 

♦ 387 

• 082 

10 

.327 

.387 

.327 

• 275 

• 101 

11 

.246 

• 216 

.294 

• 262 

• 158 

12 

.187 

• 240 

.110 

.208 

.065 

13 

.123 

• 111 

• 128 

.056 

.063 

14 

.164 

.130 

• 111 

.100 

,018 

15 

.027 

• 046 

.046 

- .028 

.047 

16 

.073 

.043 

.055 

• 028 


17 

• 019 

.055 

.027 

• 055 


18 

- .009 

• 046 

• 009 

- .028 


19 

.036 

• 046 

• 038 

.047 


°n 

0.514 

0.546 

0.551 

0.568 

0456 


.0119 

.0147 

.0182 

.0296 

.0102 

Cjf ' = 0.520 

X' 

op “ ^l*? 


V = .0196 

y' 

o£ =42.8 


Cb* = .222 





M 


* « 
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(k) M = 0.76 
% => 0.50 


TABEK XVI." Continued. 

[m » 0.7 6; 8 f = 7° t 1.5°} 

a = 94° 

Eb r = 0,6° down 

bf «6,6° 


a =8.r 


6t T a 0.2° down 

s* 


:6.7° 


(l) M 


0.76 
Cj, -0.55 

A 


Ortfioo 

Row 

1 

2 

3 

4 

5 

1 

1.700 

2.471 

2.582 

2.528 

2.002 

2 

1.967 

2.237 

2.092 

2.131 


3 

1.543 

1.950 

1.963 

1.977 

1.045 

4 

1.681 

1.519 

1.689 

1.782 

.678 

5 

1.306 

1.450 

1*234 

1.501 

.550 

6 

1.156 

.912 

1.140 

1.099 

.401 

7 

.772 

.647 

.903 

.956 

.296 

8 

.653 

.598 

.732 

.916 

• 118 

9 

.476 

.413 

.452 

.477 

.109 

10 

.317 

.404 

.344 

.302 

.037 

11 

.245 

.215 

.321 

.187 

.158 

12 

• 222 

.258 

.137 

.144 

.037 

13 

• 131 

.120 

.137 

.046 

.072 

14 

.127 

.129 

.093 

.018 

.029 

15 

• 036 

.045 

.046 

- .056 

.030 

16 

.072 

.062 

.054 

.000 


17 

• 000 

.045 

.027 

.018 


18 

.009 

.055 

• 045 

- .046 


19 

• 036 

.018 

.085 

.047 


°n 

0.556 

0.583 

0.599 

0.592 


°o 

.0148 

.0171 

.0169 

.0379 


Ch' =0.555 

z 

*CB K 20*9 


= #02^) 

7 

'op 55 42.6 


<y « .236 





Qrificd 

Row 

1 

2 

3 


5 

1 

1.963 

2.551 

2.690 

2.542 

1.811 

2 

2.123 

2.325 

2.162 

2.150 

1.754 

3 

1.747 

2.113 

2.068 

1.950 

1.304 

4 

1.819 

1.749 

1.832 

1.879 

.880 

5 

1.535 

1.726 

1.298 

1.528 

• 661 

6 

1.353 

1.104 

1.194 

1.238 

.510 

7 

.949 

.757 

1.034 

1.097 

.347 

8 

• 691 

. 614 

.932 

1.072 

.179 

9 

.545 

.462 

• 610 

. 660 

.117 

10 

.322 

.426 

.411 

• 415 

• 063 

11 

.279 

.263 

.326 

.286 

.137 

12 

.201 

• 264 

.126 

.169 

.055 

13 

.145 

.110 

• 126 

.055 

• 115 

14 

.135 

.146 

.084 

.045 

.054 

' 15 

.089 

.045 

.063 

- .037 

.065 

16 

.036 

.079 

.045 

• 036 


17 

.056 

.072 

.036 

.018 


18 

- .017 

.055 

.045 

.018 


19 

.027 

.018 

.065 

.018 


°n 

0,610 

0.643 

0.660 

0.665 

0.557 


,0206 

.0189 

.0168 

.0268 

.0052 

C{j* - 0.616 

z' 

cp “ 21*5 


Cm» a .0216 

7' 

op *42*9 


Cb« = .264 





NA.CA EM E56G13 





'ot 

■p- 


(n) M<= 0.76 
= 0.59 


TABLE XVI.- Continued. 

[h * O.76; = 7° t 1.5°] 




= 9.9° 
= 0° 

c 6.5° 


(n) M * 0,77 
0. -0.62 
H A 


a -10.6“ 
f^ L = 0.4 down 
E* = 6.7° 


Orifice 

Hair 


2 

3 

4 

■ 

5 

X 

2.173 

2 « 662 

2,767 

2.442 

1.878 

2 

2.228 

2.380 

2.219 

2.182 

1.751 

3 

1.303 

2.180 

2.100 

1.982 

1.396 

4 

l.y02 

1.676 

1.723 

1.875 

.852 

5 

1.590 

1 « 664 

1.527 

1.559 

.732 

6 

1.421 

1.090 

1.226 

1.306 

.545 

7 

.924 

.302 

.973 

1.130 

.411 

3 

.702 

.769 

.884 

1.130 

.187 

9 

• 515 

.525 

.664 

.749 

.143 

XO 

.391 

*43’4 

.490 

.549 

- .027 

11 

.270 

.263 

.424 

• 414 

.119 

12 

.209 

• 254 

.135 

.205 

.100 : 

13 

.145 

*109 

.108 

.091 

.053 

14 

.161 

.127 

.034 

- ,036 

.090 ■ 

15 

.053 

.045 

.072 

- .037 

.009 

16 

.053 

.079 

.036 

- .009 


17 

.047 

.045 

.018 

.027 


13 

- .009 

.036 

.027 

- .018 


19 

.035 

.045 

• 084 

.064 


°n 

0.642 

0.670 

0.675 

0.697 

0.584 


.0212 

.0215 

.0139 

,0245 

.0076 

CH' -0.642 

jc’cp — 21.6 


Ca* - .0221 

y’on -42.9 


Ob' = .275 






Orifice 

Rav 

1 

2 

3 

4 

5 

1 

2.393 

1.951 

1,863 

1.582 

1.734 

2 

2.345 

1.925 

1.706 

1.528 

1,702 

3 

1.844 

1.775 

1.659 

1.408 

1.285 

4 

1.897 

1.754 

1.501 

1.447 

.885 

5 

1.567 

1.512 

1.336 

1.322 

.760 

6 

1.218 

1.313 

1.200 

1.140 

.541 

7 

1.007 

1.051 

1.056 

1,002 

.455 

8 

.904 

.869 

1.001 

1.011 

.253 

9 

.706 

.735 

.827 

.715 

.210 

10 

.501 

•646 

.706 

.564 

.115 

11 

.337 

.481 

• 6C1 

.495 

• 215 

12 

• 307 

.373 

.326 

.365 

.170 

13 

• 166 

♦ 178 

.290 

.195 

♦ 173 

14 

.245 

,169 

.212 

.166 

.150 

15 

.061 

.140 

,151 

• 116 

.072 

16 

*148 

.163 

.201 

.133 


17 

• 091 

• 149 

,114 

.183 


18 

~ .017 

• 115 

.139 

.098 


19 

,069 

- *009 

• 082 

• 126 


°n 

0.710 

0.722 

0.716 

0.649 

0.611 


.0057 

-.0151 

-.0366 

-.0233 

-.OI63 

Cjjt c 0,666 

z* 

op =* 26.7 


Cm' = -.0113 

y' 

op =>41.6 


*> .277 
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M3AHUS XVI.- 



(o) K « 0.76 

Cj m 0.70 


[M w O.76) Bf a 

a = 11.7° 

fk T n 1.2° down 

$ » 6 . 8 ° 





(p) H = 0.76 
C« 3 0*72 


a = 13-5? 

fv_ n 0.1° dawn 

E* o 7 .O 0 





Bow 



Ctifioe 

1 

2 

3 

4 

5 

1 

2.462 

1.442 

1.525 

1.557 

1*351 

2 

1.836 

1.496 

1.331 

1.479 

1.297 

3 

1.730 

1.333 

1.342 

1.428 

1.138 

4 

1.728 

1.378 

1.300 

1.360 

.758 

5 

1.334 

1.264 

1.159 

1.249 

• 699 

6 

1.072 

1.201 

1.125 

1.016 

• 636 

7 

1.056 

1.007 

.989 

.934 

• 570 

8 

.940 

1.025 

.961 

• 942 

.381 

9 

.930 

.896 

.884 

• 815 

.373 

10 

.775 

• B17 

.831 

.778 

.197 

11 

.646 

• 690 

. .735 

• 721 

.354 

12 

• 494 

.540 

.509 

.556 

.308 

13 

*352 

.443 

.374 

.423 

.298 

14 

.311 

.343 

.381 

.319 

.314 

15 

.237 

.364 

• 341 

.303 

.183 

16 

.248 

.331 

.365 

.287 


17 

.185 

.311 

.267 

.354 


18 

.103 

.243 

.274 

• 200 


19 

.000 - 

.016 

• 111 

■ 210 


“n 

0.779 

0.764 

0.751 

0.792 

0.628 


-.0394 

-.0730 

-.0814 

-.0665 

-.0595 

Oh' = 0.715 

On' = -.0590 
<y - .299 


X' 

r' 

op 3 33.2 

op -41.8 



& 

H 





MBI£ xvn 


PRESSURE COEFFICIENTS AND AERODYNAMIC CHARAC1S?ISTICS OF IKE DOUGLAS X-3 WING 

[m «■ 0.80; &j, =■ 7° t 1-5°J 


(«) M = 0.90 

= 0.00 


Orifice 


- 0.268 
- 143 

053 
049 
.322 
.219 
.172 
• 207 
. 138 
.102 
.091 
.069 
.040 
.125 
000 


-0.321 
000 
081 
257 
452 
341 
197 
236 
133 
151 
058 
030 
063 
089 


a = 2«6° 

fk L = 0 J. 0 up 

ft =8.8° 


-0.221 -0.406 -0.288 

- - - .094 - .115 

023 .105 

059 1.088 

136 ,266 

075 .129 

312 .081 

449 - .026 

177 - .079 

089 - ,044 

072 - ,027 

035 - .054 

010 - .017 

009 - .018 


°n 

0,081 

0.123 

0.121 0.145 

0.073 


-.0128 

-.0126 

-.0147 " .0039 

-.0046 


Cu' =0.114 
C B » t= - .0095 
<V » .050 


x’op * 33.3 
7* op * 43.8 



(fa) M = 0.80 
= 0.05 


a » 3.1° 

- oa° up 

* 8.7° 


. ... 1 

orinoe 

1 

2 

3 

4 

5 

1 -0.104 -0.066 

2 .024 .069 

3 .069 .195 

0.035 -0.104 -0.149 

- .119 .012 - .046 

.127 .150 .127 


.348 



1.105 

5 .445 

.622 

.971 

.270 

• 344 

6 .332 

.374 

,432 

1.114 

.163 

7 .274 

.311 

.417 

,471 

• 080 

8 .262 

.305 

.397 

.422 

.000 

9 .201 

.212 

.240 

.211 

- .044 

10 .161 

.185 

.148 

.114 

- .053 

11 .073 

.099 

.150 

.090 

- .036 

12 .119 

.124 

.070 

.026 

- .045 

13 .055 

.098 

.061 

- .018 

.017 

14 .157 

.089 

.065 

.000 

- .018 

15 - .035 

.026 

- .018 

- .063 

.009 

16 ,052 

.043 

.009 

- .026 


17 - .009 

.026 

.044 

.000 


18 “ .008 

.009 

- .017 

.000 


19 .017 

.044 

.036 

■ 000 


an 0-142 

0,176 

0.166 

0.177 

0.105 

0» -.0156 

-.0149 

-.0112 

-.0001 

-.0025 

OH* -0.158 


3C» 

mi 3 30.5 


Cm' =-.0086 


v* on "41.8 


Ob' = .066 












TABI£ XVII. - 


(c) M = 0.80 
Cjj^ = 0.09 



Orifice 


Rw 

1 

i, 

3 

4 

5 

1 

0.023 

0.033 

0.138 

0.069 


i 

.083 

.218 

- ,036 

.061 


3 

. H 9 

.241 

.173 

.230 


4 

.205 

.416 

.195 

.187 

1.095 

5 

.490 

.713 

1.105 

.315 

• 440 

6 

• 423 

.409 

.451 

1.147 

• 145 

7 

.285 

.345 

.485 

.505 

.080 

b 

.319 

.328 

.431 

.410 

- .009 

9 

.219 

.229 

.248 

.194 

- .044 

10 

.127 

.212 

.174 

.140 

- .079 

11 

.127 

.107 

.158 

,090 

- .027 

12 

.077 

.150 

• 088 

• 061 

- .036 

13 

.078 

.080 

.070 

.000 

.017 

14 

.122 

.062 

.073 

.009 

- .016 

15 

.017 

- .061 

.009 

- ,090 

- .009 

16 

.009 

.043 

.035 

- .026 


17 

- .009 

.009 

.044 

- .009 


18 

- .017 

- .009 

.000 

- .009 


19 

.026 

.044 

.009 

.018 



0.153 

0,198 

0.193 

0.196 

0.124 

o» 

-.0108 

-.0100 

-.0134 

-.0007 

.0048 

C|« =0.177 

x« 

op * 28*3 


V =*.0059 

7* 

op " 42.1 


<y 0 .075 





= 70 t 


Rw 


Orifice 

. _ 

1 

2 

3 

4 

5 

1 

0.231 

■ 


0.287 

0.103 

2 

. 23 b 

mam 


.267 

.159 

3 

1 264 

SRli 


.333 

.231 

4 

.397 

.486 

.299 

.363 

1.061 

5 

.661 

1.092 

1.206 

• '360 

.537 

c 

.515 

*502 

.676 

1.135 

.154 

7 

.376 

.391 

,566 

.917 

. 0 B 9 

8 

.387 

.410 

.499 

.504 

.026 

9 

. 33 B 

• 300 

.310 

.246 

- .017 

10 

*152 

.194 

.182 

*140 

- .079 

11 

.118 

*116 

.158 

.106 

• 009 

12 

.119 

.106 

.061 

.061 

- .071 

13 

.071 

*107 

.079 

- .018 

.026 

14 

.113 

.097 

.073 

“ .026 

- .026 

15 

.017 

.035 

.035 

- .072 

.027 

16 

“ .009 

.017 

.026 

.009 


17 

- .018 

.079 

.035 

- .009 


18 

• 000 

.009 

.000 

- .009 


19 

.000 

.061 

*009 

.009 


°n 

0.212 

0.250 

0.238 

0.236 

0.163 


-.0078 

-.0084 

-.0092 

.0045 

.0030 


Cg» » 0.223 

C*' =-.0029 
cy = .092 


x'op 
7 * op 


= 36 .1 

=a.§ 


l£x 















VJI 

CD 


(a) M « 0.80 

0g A <• 0.21 


TABI£ XYn.- Continued. 

Jm «. 0.60J 8f - 7° t 1-5°J 


« ' 4 . 9 ° 

6f =» 8.1° 


(f) M a 0,00 
Cj^ ■ 0.26 


a = 5 . 6 ° 

El .0° 

Tfc 

Ey * 7 , 8 ° 


Orifice 



Raw 



1 

2 

3 

4 

5 

1 

0.440 

0.517 

0.704 

0.657 

0.252 

2 

#449 

.506 

• 296 

.419 

.262 

3 

*483 

.506 

.463 

.461 

.312 

4 

.579 

.580 

.403 

.453 

1.123 

5 

.799 

1.209 

1.231 

.485 

*846 

6 

• 596 

.596 

1.050 

1.149 

*154 

7 

.479 

.507 

.660 

1.068 

.125 

8 

• 468 

.437 

• 566 

.692 

.035 

9 

.329 

.300 

• 320 

• 238 

- .035 

10 

.212 

.265 

• 235 

*158 

- .026 

11 

♦ 172 

*141 

.185 

.153 

- .016 

12 

*153 

.204 

.097 

*104 

- .018 

13 

• 094 

.062 

.061 

- .027 

.017 

14 

.157 

.089 

.090 

.000 

.009 

13 

.009 

“ .009 

- .009 

“ .081 

“ .009 

16 

.026 

.060 

.079 

• 000 


17 

~ .009 

.026 

.009 

- .009 


18 

- .025 

- .009 

• 000 

.000 


19 

.017 

• 061 

.018 

.009 


°n 

0.274 

0.307 

0.306 

0.294 

0.224 


-.0083 

“.0076 

-.0088 

-.0057 

.0032 

Ojj » = 0.281 

X 

“ 25*7 

Cn* ■ -.0021 

ty = .118 

y 

1 Op * 41.8 


Qrlfioe 

Row 

1 

2 

3 

4 

5 

1 

0.694 

1.020 

1.209 

1.160 

0.503 

2 

.672 

. 665 

.605 

.766 

.420 

3 

• 619 

.619 

.543 

.574 

.403 

4 

.734 

.624 

.528 

.573 

1.077 

5 

.865 

1.206 

1.228 

.583 

1.020 

6 

.697 

.700 

1.136 

1.168 

.188 

7 

.512 

• 528 

.831 

1.100 

• 124 

6 

*535 

.538 

.679 

1.030 

.052 

9 

*392 

.370 

*336 

.299 

- .017 

IQ 

.237 

.238 

.295 

*167 

• 000 

11 

.172 

.190 

• 211 

*134 

- .009 

12 

.161 

.168 

.114 

.095 

- .044 

13 

.110 

• 142 

.070 

.027 

.052 

14 

.166 

• 115 

.073 

.009 

- .009 

15 

.009 

*044 

.018 

- .054 

.027 

16 

.035 

• 026 

.035 

- .018 


17 

.018 

.044 

.017 

*000 


18 

- .034 

- .026 

- .017 

- .027 


19 

• 000 

• 087 

- ,018 

.027 



0.325 

0.350 

0.368 

0.373 

0.277 


-.0051 

-.0033 

-.0021 

.0110 

.0030 

Ch * = 0.336 

X 

V = 24.5 

Cm ' « .0016 

T 

‘nn =42.8 

<y - .144 





i 


MCA FM H56GI5 






• ' 


(g) M = 0.80 

0> B 0.29 


TABLE XVII.- Continued. 
[M "» 0,80; 8f - 7° + l-5°] 


a 




(h) M = 0.80 

Cg a 


a = 6.4 

El t ** 0 . 1 ° down 

ff=7.6» 


Orifice 

Row 

1 

2 

3 

4 

5 

1 

0.935 

1*589 

1.783 

1.767 

0.582 

2 

1.060 

.791 

.747 

*916 

.454 

3 

.779 

*756 

.611 

.665 

*460 

A 

.985 

*762 

.608 

.655 

1.111 

5 

.955 

1.297 

1.328 

*652 

1.037 

b 

.834 

.827 

1.114 

1.282 

.256 

7 

.580 

.654 

1.119 

1.156 

• 133 

8 

.626 

.561 

.780 

1.158 

.078 

9 

.428 

• 396 

• 354 

.316 

.009 

10 

.296 

.299 

.286 

.202 

.035 

11 

.208 

• 198 

,228 

.179 

.027 

12 

.178 

• 212 

• 114 

.095 

.009 

13 

.110 

.089 

.087 

.071 

.034 

14 

• 148 

*106 

.081 

.009 

.009 

15 

.009 

.000 

• 026 

- .054 

• 000 

16 

.035 

.051 

.009 

.000 


17 

- .009 

• 009 

.035 

.009 


18 

- ,034 

- .009 

- .009 

- .027 


19 

.000 

.035 

.036 

.027 


“n 

0.397 

0.409 

0.420 

O.438 

0.306 

°ra 

.0004 

.0016 

.0032 

.0142 

.0008 






y ' 








Orifice 

Row 

1 

2 

3 

4 

5 

1 

0.786 

1.272 

1.336 

1.252 

0.708 

2 

• 766 

• 326 

.795 

*604 

.568 

3 

.654 

. 654 

.658 

.689 

.403 

4 

• 866 

*670 

.563 

.620 

1.043 

5 

.945 

1.241 

1.250 

• 663 

1.011 

6 

.754 

.723 

1.126 

1.203 

.197 

7 

• 63 !? 

.563 

.970 

1.089 

.133 

8 

.535 

.549 

.713 

1.123 

• 069 

9 

.374 

*361 

.354 

.272 

- ,017 

10 

*262 

.308 

.278 

.202 

- .009 

11 

. 154 

.182 

.193 

.161 

- .009 

12 

.178 

.168 

.123 

.087 

.000 

13 

.078 

*089 

.079 

.035 

.043 

14 

.166 

.089 

.098 

.017 

- .009 

15 

- .026 

.009 

.009 

•* *036 

.018 

16 

*043 

.043 

.035 

- .018 


17 

.009 

.017 

.000 

.009 


18 

“ .034 

.000 

.000 

- .018 


19 

.009 

• 

.061 

.036 

.045 




0.3% 

0.391 

0.394 

0.295 

°m 

-.00X7 

.0000 

-.0013 

.0090 

.0055 

Cu' =>0.358 

xi 

cp = 24*0 


Cm* = .0036 

y. 

cp ~ 


V - - 153 
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IAHU5 XVXX-- Continued. 


|(J « 0-80; 5j. - 7° t 1-5°J 


Orifice 

Row 

1 

2 

3 

4 

5 

1 

1.099 

1.79b 

1.964 

1.915 

1.389 

2 

1.306 

1.192 

1*408 

1.582 

1.237 

3 

*990 

.900 

1.257 

1.430 

• 361 

4 

1.073 

• 816 

.743 

1.079 

1.023 

5 

1.094 

1.329 

1.347 

.728 

.966 

6 

.908 

.972 

1.136 

1.215 

• 252 

7 

.681 

.856 

1.132 

1.112 

• 183 

8 

.681 

.573 

1.052 

1.044 

.111 

i 

.456 

.354 

• 565 

.326 

• 009 

10 

.265 

.328 

.264 

.224 

.043 

n 

.222 

.186 

.215 

.193 

.061 

12 

• 14Z 

.199 

• 129 

.085 

.017 

13 

.103 

• 061 

.103 

.061 

.059 

14 

. 162 

.130 

.096 

.017 

.017 

13 

• 008 

.000 

.017 

- .009 

>009 

16 

• 026 

.084 

.051 

- .017 


17 

.000 

.017 

.017 

.017 


18 

- .017 

.017 

.017 

- .017 



.025 

.034 

.018 

.018 


°n 

0.439 

0.458 

0.485 

0,495 

0.371 

cm 

.0051 

,0042 

.0050 

.0244 

.0092 

Cu* t3T 0.440 

cp - 22-6 


C** = .0X07 

7* CD *42.8 


Cb* = .189 





(3> k «o.ao 

^-041 


a *» 7,6° 

V- 0 * 

= 7.4° 


Orifice 

Row 

1 

2 

3 

4 

5 


1 

1.165 

1.975 

2.028 

2.068 

1.565 

2 

1.499 

1.784 

1.614 

1.715 

1.434 

3 


1.190 

1.424 


1.070 

4 

1.294 

.950 

1.315 

1.397 

1.004 

5 

1.181 

1.293 

1.344 

1.188 

.611 

6 

1.051 

1.118 

1.267 

1.379 

• 301 

7 

• 835 

.933 

1.153 

1.289 

.191 

8 

• 858 

.629 

1.174 

.313 

• 136 

9 

.464 

.405 

.381 

.353 

.034 

10 

.289 

.310 

.280 

.189 

• 086 

11 

.195 

• 202 

.224 

.193 

• 061 

12 

• 141 

.173 

.137 

.119 

.009 

13 

.107 

.095 

.086 

.043 

.084 

14 

.154 

.078 

.103 

.034 

• 026 

15 

• 025 

• 026 

.009 

" .044 

.035 

16 

• 025 

.067 

• 068 

- .017 


17 

- .036 

.034 

.034 

- ,017 


18 

.017 

- .017 

.008 

- .009 


19 

- .008 

.043 

.035 

• 009 


°n 

0.489 

0.504 

0.571 

0.519 

0.449 


,0078 



.0326 

.0164 


ch* =0.493 

Cm' = .0185 

Ob' . .212 


X* 

y' 

op * 21.2 
£=42.9 



I 




J 


( k ) H 

\ 


TABtE XVEC-- CcaitlmiBd. 

[h « O.BOj 6f - 7° t 1.5^] 


a =8.3 
f)r = 7.2° 


(l) M = 0.80 
0- >049 


a a 8j6° 
£=7.2° 


Orifice 


1 

2 

3 

4 

5 . 

1*284 

2.105 

2.153 

2.205 

1.670 

1.711 

1.911 

1.792 

1.855 

1.561 


1.542 

1.620 

1.712 


1.453 

1.250 

1.444 

1.573 

1.066 

1.264 

1.388 

1.580 

1.315 

.719 

1.147 

1.170 

1.536 

1.540 

.358 

.998 

1.030 

1.305 

.926 

.231 

.932 

.923 

1.257 

.935 

.127 

.633 

.429 

.483 

• 60 S 

.042 

• 288 

.300 

• 254 

.453 

.026 

.212 

• 201 

.214 

.201 

.104 

.166 

.172 

.103 

.067 

• 061 

• 092 

• 130 

• 102 

• 000 

.059 

.144 

.086 

.071 

- .085 

.034 

.008 

• 051 

<017 

- .070 

• 026 

.059 

• 050 

• 059 

- .017 


.009 

• 034 

• Q 34 

- .042 


.016 

.034 

• 008 

- .035 


• 008 

.042 

• 053 

.017 





0.536 

0.576 

0.620 0.593 

0.509 

®n 

.0213 

.0157 

.0173 .0364 

.0366 


£&* =0.556 
G®' «. .0232 


x> - 21.2 
y’op = 43*0 



V = .239 




Orifice 

1 

2 

3 

4 

— 

5 

1 

1.323 

2.117 

2,233 

2.240 

1.718 

2 

1.726 

1 . 8 B 0 

1*819 

1.937 

1.620 

3 

1.346 

1.647 

1.680 

1.771 

1.352 

4 

1.528 

1.401 

1.471 

1.635 

1.028 

5 

1.292 

1.404 

1.617 

1.374 

.733 

6 

1 . 208 

1*210 

1.606 

1.569 

• 423 

7 

1.038 

1.070 

1.478 

.922 

.284 

8 

1.005 

1.055 

1.164 

.942 

• 135 

9 

.558 

• 444 

.567 

.691 

.085 

10 

• 303 

• 316 

.278 

.476 

.034 

11 

.246 

.208 

.222 

.321 

• 130 

12 

.148 

.180 

.094 

.101 

.086 

13 

• 114 

.077 

• 076 

• 034 

.075 

14 

• 118 

.094 

.063 

- .093 

.026 

15 

• 042 

.017 

.034 

- .096 

• 026 

16 

.034 

• 050 

.025 

- .034 


17 

.009 

.042 

.017 

.025 


18 

- .016 

.017 

.008 

- .052 


19 

.025 

• 042 

♦ 044 

.052 



0.558 

0.602 

0.631 

0.625 

0.540 


.0126 

.0174 

.0200 

.0345 

.0125 


<%' =0.560 


x » 

cp = 21»3 



= .0217 


T * 

op ■ 43*2 



<V = .250 








TftBM XVII .- Continued . 


[m * 0 . 60 ; 6j. - 7° t 1.5°j 


W M = 0.80 

C,j =0.51 


= 0 . 2 ° down 

~ 7.2° 


(n) M = 0.81 

Cg =0.56 


Em 

1 

2 

3 

4 

1.342 

2.147 

2.243 

2.260 

1.787 

1.981 

1.800 

1.916 

1.365 

1.695 

1.717 

1.765 

1.553 

1.&86 

1.477 

1.662 

1.322 

1.400 

1.621 

1.424 

1.250 

1.253 

1.632 

1.528 

1.081 

1.036 

1.474 

.946 

1.016 

1.077 

1.206 

• 966 

.595 

.507 

.620 

.675 

• 333 

.321 

.316 

.522 

• 234 

.230 

.228 

.569 

.179 

• 186 

.076 

• 141 

• 105 

• 102 

.067 

♦ 042 

.142 

.063 

.070 

- .108 

.025 

.042 

.025 

- .061 

.050 

.033 

• 042 

- .051 

.017 

.059 

.017 

.008 

• 016 

.008 

.017 

- .051 

• 025 

.017 

.061 

.052 


1.743 
1.625 
1.337 
.993 
.709 
.459 
• 341 
.142 
.092 
.059 
.126 
.077 
.091 
.067 
.035 



Off 1 =0.593 
Cm* * .0214 
<V = .255 


7% =43.0 


= 0 , 2 ° down 

E* = 7*1° 





Bow 



Orifice 






1 

2 

3 

4 

5 

1 

1.550 

2.264 

2.377 

2.349 

1.859 

2 

1.985 

2.064 

1.874 

2.010 

1.708 

3 

1.506 

1.833 

1.835 

1.057 

1.380 

4 

1.670 

1.627 

1.574 

1.770 

.952 

5 

1.473 

1.595 

1.736 

1.540 

.703 

6 

1.305 

1.331 

1.661 

1.504 

• 512 

7 

1.170 

1.191 

1.329 

1.014 

.389 

0 

1.115 

1.157 

1.066 

1.024 

.223 

9 

.651 

.595 

• 842 

• 803 

.063 

10 

.338 

.385 

.602 

• 601 

.075 

11 

.276 

.251 

.393 

.417 

. 110 

12 

• 210 

.218 

.033 

• 222 

• 110 

13 

.104 

.110 

.058 

.059 

.065 

14 

.141 

.101 

.054 

- .058 

.075 

15 

.057 

.041 

- .008 

- .069 

.017 

16 

.050 

• 049 

.017 

- .025 


17 

.009 

• 066 

.008 

.025 


18 

- .016 

.025 

.025 

~ .008 


19 

.025 

.041 

.070 

• 043 


Cjl 

0.629 

0.682 

0,702 

0.691 

0.579 


,0122 

.0161 

.00.08 

.0230 

,0079 


C H ' = 0.647 


x» 

cp = 



On* = .0182 


7 * 

op =42,S 



Ob' ** .277 
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(o) M =. 0.80 

Ojj^ = 0.61 


lABIS XVII.- Continued, 
[K *« 0.80; 8f = 7° t 1.5°J 


a a 10,2° 

?V- ■ 0.2 down 

Ifc = 7.0° 


(p) M a 0.80 

(?« ■ 0.65 

"A 


“ 0 down 
&C = 7.1° 


Orifice 

Row 

l 

2 

3 

4 

5 

1 

1.897 

2.400 

2,497 

2.436 

1.973 

2 

2.171 

2.179 

1.993 

2.038 

1.788 

3 

1.640 

2.003 

1.961 

1.939 

1.414 

4 

1.812 

1.786 

1.752 

1.785 

.894 

5 

1.573 

1.708 

1.535 

1.521 

.717 

6 

1.437 

1.488 

1.362 

1.308 

• 566 

7 

1.333 

1.223 

1*108 

1.066 

.486 

8 

1.223 

.864 

1.097 

1.067 

• 292 

9 

.709 

• 668 

.798 

• 860 

• 193 

10 

.430 

.524 

.649 

.740 

.067 

U 

.313 

.349 

• 514 

.573 

.179 

12 

.245 

• 254 

.269 

*341 

.153 

13 

.128 

*12B 

.159 

.161 

.099 

14 

.159 

• 102 

.164 

.073 

.118 

15 

.041 

.050 

.059 

.017 

.069 

16 

.075 

.049 

.117 

.042 


17 

.044 

.067 

.042 

.108 


18 

- .024 

.034 

.100 

.034 


17 

• 033 

• 033 

.131 

.077 


% 

0,705 

0.717 

0.757 

0.751 

0.636 


,0116 

•0147 

.0 118 

,oou 

.0073 

Or' =0,697 

i' 

op ■ 23,8 


Ca' « .0082 

y' 

% -42.9 


=» .299 





Qrifioe 

Row 

1 

2 

3 

4 

5 

1 

2.267 

2.595 

2.346 

1.301 

1.736 

2 

2.391 

2.360 

2. 146 

1.306 

1.650 

3 

1.642 

2.195 

1.954 

1.248 

1.240 

4 

2.012 

1.990 

1.690 

1.249 

• aao 

5 

1.664 

1.535 

1. 148 

1.179 

..795 

6 

1.583 

1.323 

1.148 

1.102 

.617 

7 

1.532 

1.016 

.977 

.959 

.538 

8 

.909 

.877 

1.089 

.979 

.392 

9 

.640 

• 694 

.894 

• 828 

.294 

10 

.480 

.627 

.909 

.784 

• 169 

11 

.444 

• 524 

.727 

• 689 

.308 

12 

*376 

.442 

.557 

.549 

• 282 

13 

.302 

.290 

.412 

.374 

• 265 

14 

.277 

.247 

.391 

• 276 

.237 

15 

.166 

.210 

.322 

.252 

• .173 

16 

• 150 

• 214 

• 360 

.279 


17 

.007 

• 201 

.202 

• 301 


18 

.024 

• 102 

.233 

.205 


19 

• 041 

.017 

• 105 

.164 


°n 

0.775 

0.796 

0.864 

0.710 

0.669 


-.0018 

-.0151 

-.0678 

-.0654 

-.0416 

Oh' -0.743 

X 

op - 28 *j J 


V =-.0266 

y' 

"f =<1.7 

op 


V « .310 







TABLE XVII.- Continued. 
[M «* 0.80; 8 f » 7° ± 1.5^] 


) M => 0.80 
C_ -0.71 


a =13.0 

= 0.2° down 

$ = 7.2° 


\ = 0.74 


tv. a 0.8 down 
£ = 7.3° 


Orifioe 



1 

2.423 

1.832 

2.033 

1.483 

1.430 

t 

2 . 436 

1.814 

1.843 

1.385 

1.312 

3 

1.859 

1 .658 

1.759 

1.360 

1.140 

4 

1.984 

1.727 

1.605 

1.263 

.929 

= 

1.591 

1.471 

1.344 

1.233 

.785 

6 

1.342 

1.471 

1.180 

1.123 

.736 

7 

1.138 

1.139 

1.154 

1.023 

.629 

8 

1.116 

1.112 

1.087 

1.033 

.522 

9 

>983 

.957 

. 962 

.653 

.372 

10 

.779 

.829 

.951 

.617 

.273 

11 

.659 

.689 

• 810 

.712 

.371 

12 

.561 

,523 

.519 

.605 

.336 

13 

.350 

.353 

.450 

• 420 

.375 

14 

.330 

.258 

. 355 

• 362 

.324 

15 

• 234 

.296 

• 316 

.306 

• 262 

16 

.253 

• 282 

.346 

• 324 


17 

.194 

.313 

.280 

.312 


1 C 

• 115 

• 223 

.286 

♦ 276 


19 

.033 

.025 

.123 

.208 


«n 

0.877 

0.838 

0.855 

0.760 

0.690 


-.0361 

-.0528 

-.0762 

-.0770 

-.0725 


<y =0.782 


*• 

op = 



Cjj' =-.0515 


7* 

cp “41.3 



V = -323 






1 


2.489 

1.578 

1.792 

1.372 

1.119 

2 


2.042 

1.594 

1.441 

1.307 

1.112 

3 


1.785 

1.471 

1.560 

1.214 

.992 

4 


1.613 

1 . 5 Q 5 

1.496 

1.249 

.820 

3 


1.449 

1.383 

1.257 

1.145 

.697 

6 


1.203 

1.324 

1.114 

1.065 

.653 

7 


1.103 

1.124 

1.029 

.942 

.574 

O 


.992 

1.064 

.975 

.985 

.476 

9 


.902 

.922 

.901 

• 766 

.427 

10 


.769 

• 845 

.900 

.721 

.267 

11 


.691 

.703 

.792 

.701 

.427 

12 


.624 

.596 

.618 

.576 

.400 

13 


.407 

.382 

.557 

.433 

.370 

14 


.367 

.381 

• 462 

.450 

.379 

15 


.287 

.341 

.457 

.327 

.299 

16 


• 340 

.385 

.511 

.361 


17 


.249 

.307 

.385 

.357 


18 


• 165 

.277 

.424 

.305 


19 


.000 

.017 

.133 

.272 


°n 


0.842 

0.818 

0.841 

0.732 

0,630 

°a 


-.0517 

-.0740 

-.1041 

-.0829 

-.0823 



= 0.756 


*'cp 

=■ 34.0 



Co* 

* -.0681 


y'ep 

= 41.0 



Ob' 

= .310 







1 . 


iwyQR m vo vn ■■■■■ w 















TABIE XVII.- Concluded. 

[m » o.aoj 6 f - t° t i. 3 °J 


(b) H = 0.79 
0_ =0.72 
*A 


a = 15.3 

down 

6f = 7.1° 



Raw 

Orlfloe 

1 

2 

3 

4 

5 


2*4-94 

1.448 

1.622 

1.313 

1.115 


1.707 

1.424 

1.392 

1.247 

1.075 


1.639 

1.390 

1.411 

1.200 

.942 

4 

1.671 

1.321 

1.336 

1.211 

.834 

? 

1.402 

I. 245 

1*254 

1.119 

.684 

6 

1.036 

1.1B4 

1*166 

1.027 

.640 

7 

1.054 

.973 

1.001 

.903 

.551 

B 

*920 

.979 

1.026 

.946 

*436 

9 

• 872 

.850 

• 864 

.745 

.387 

10 

.766 

.842 

.638 

• 683 

.295 

n 

.714 

.692 

.736 

.626 

.403 

12 

*611 

.626 

.536 

*54-6 

*394 

13 

.456 

.455 

.491 

.427 

. 364 

14 

• 430 

*410 

.433 

.402 

.399 

15 

. 346 

• 404 

.443 

.329 

• 301 

16 

*333 

.429 

.429 

.364 


17 

.277 

.344 

.379 

.376 


IB 

• 200 

• 331 

.358 

.307 


19 

.025 

• 034 

.107 

.300 


°n 

0.810 

0.781 

0.791 

0.7«H 

0,612 


-.0635 

-.0866 

-.0932 

-.0795 

-.0787 


Oh' B 0.723 
Cm' = -.0726 
= .297 
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Typical wing section 


(Modified 45-percent- thick hexagonal airfoil) 


jL 


Theoretical 

0.3c vertices 


arc 



OrlflM row 

1 

- 

5 

4 

5 

Chord length, ft 

8.6} 

7.59 

6.5b 

4*59 

4. *9 

3p*nwlae location, porooat fe'/ 2 

Q 

0.231 

0.462 

0 . 67 } 

0.872 


Figure 3 .- Drawing of the left wing of the Douglas X-3 airplane showing 
the spanwise location of the orifice rows. All dimensions are in 
feet unless otherwise stated. 
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Figure 10.- Effect of Mach, m 
mi&semispan orifice stati 
a «* 6°. 
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Figure 11.- Variation with angle of attack of the resultant -pres sure 
coefficient at the leading edge of the wing of the X-3 airp lane for 
the root, midBemispan, and tip orifice stations. 
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Figure 12,- Approximate boundary for leading -edge flow separation for 
the root, mldseznlspan, and tip orifice stations of the ving of the 
X-3 airplane. 
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(e) Station 0.872b'/2. 


Figure 13*- Concluded. 







(a) Normal- force coefficient. 


Figure l4. - Variation with Mach number of the aerodyn ami c character- 
istics of the midsemispan orifice station (0.462b'/2) of the wing 
of the X-3 airplane at several angles of attack. 
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(c) Center of pressure. 
Figure l4.- Concluded. 
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Figure 15 . - Variation with Mach number of the aerodynamic characteristics 
of the root, midsemispan, and tip orifice stations of the wing of the 
X-3 airplane, a « 6°. 
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Figure 17-- Comparison of spanwise load distributions over the wing of 
the X-3 airplane with theory. M « 0-71* 
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(t>) pitching -moment coefficient. 
Figure 19.- Continued. 
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x' cp , percent c' 


(d) Chordvriae location, of center of pressure. 
Figure 19.- Continued. 


Hi CK39SH KH YDW 




(e) Spanwlse location, of center of pressure. 
Figure 19.- Concluded. 
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(b) Normal-force -curve slope. 


Figure 20.- Continued. 
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(c) Center of pressure. 
Figure 20.- Concluded. 
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yVb' M a, deg 

4620.77 8.9 Flight 

98 BO 9 . — W6hJ funnel, ref. 4 

62 .78 8.8 Flight (preliminary) 

ret i 


AS! 


ir 


y/y M a, deg 

462 077 6.2 Right 

98 BO 6 Wind tunnel, ref. 4 

62 .77 5.8 Right (preliminary) 


9991 


\m 


.4 .6 

x/c 


i.O o 


.4 .6 

x/c 


(a) M *» 0. 77- 

Figure 22.- Comparison of flight data to wind-tunnel results of reference 4 
for the X-5 airplane . Chordwise load distributions for station near the 
midsemispan. 
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(■b) M «* 0.92. 


Figure 22.- Concluded 






-2r~ 
a of 0 

for M of .71 


o Wind tunnel, ref. 4 
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(a) Station 0.231h'/2 (flight)} station 0.l84b T /2 (wind tunnel, ref. 4). 

Figure 23.- Comparison of flight data with wind-tunnel results of refer- 
ence 4 for the X-3 airplane. Section normal-force coefficient. 




(b) Station 0.462b' /2 (flight); station 0.398b'/ 2 (wind tunnel, ref. 4). 

Figure 23*’ Continued. 
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Right 
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(c) Station 0.675b 1 /2 (flight); station 0.699V/2 (wind tunnel, ref. 4). 


Figure 23.- Concluded. 
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(e) Chordvd.se location of center of pressure. 
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